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[57] ABSTRACT 

An of^t lithographic printing machine having a plural- 
ity of in-line liquid application stations, at least one of 
which is an ink image printing station for printing litho- 
graphic ink images onto suitable receptive copy sheets, 
and the final downstream liquid-application station 
being a coating application station for printing a protec- 
tive, and/or aesthetic coating over selected portions of, 
or over the entire ink image-printed surface of the copy 
sheets. The coating application station comprises a plate 
cylinder adapted to print liquid coating composition 
onto predetermined selected areas of the ink image- 
printed copy sheets by offset-transfer to an intermediate 
blanket cylinder, a said blanket cylinder adapted to 
receive said liquid coating composition from the plate 
cylinder for retransfer onto predetermined selected 
image-printed areas of the image-printed copy sheets, 
and also adapted to receive a continuous liquid coating 
composition for retransfer as a continuous overall coat- 
ing over the image printed areas of the image printed 
copy sheets. An adjustable coating-application carriage 
is supported for movement into coating association with 
either the plate cylinder blanket cylinder desired, for 
the application of a printed coating over either prese- 
lected limited areas or over the entire image-printed 
surface of the copy sheets. 
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termined limited printed areas of the copies is advanta- 
ADJUSTABLE COATING AND PRINTING geous from a cost standpoint since the coating composi- 

APPARATUS tions are relatively expensive and the vol ume required is 

reduced if the coating is only printed in registration 
BACKGROUND OF THE INVENTION 5 where desired. Also, spot coating is frequently used as a 
Conventional lithographic offset printing machines means for highlighting certain portions of the printed 
or presses comprise one or more image printing stations copies such as company name or logo, product illustra- 
each having a printing roll (sometimes referred to as a ^otis, photographs, etc. 

plate cylinder) to which is fastened a thin hydrophilic. While the cost of the protective coating compositions 
oleophobic printing plate having image areas which are is an important factor^ a more important cost factor is 
oleophilic and hyrdoprobic and background areas the necessity of removing the printed copies from an 
which are oleophobic and hydrophilic. The plate sur- offset printmg press and then running them a second 
face is continuously wetted widi aqueous' damping time through a coating machine to print either a full 
solution which adheres only to the background areas, protective coating or a spot protective coating, as de- 
and inked with oleoresinous ink which adheres only to sired. This problem is overcome by U.S. Pat. No. 
the image areas of the plate as wet ink. The ink is offset 4,270,483 with respect to the in-line printing of overall 
transferred to the rubber surface of a contacting blanket or continuous protective coatings but the problem of 
roll (sometimes referred to as a blanket cylinder), and providing in-line spot printing of protective coatings 
then retransferred to the receptive surface of a copy with a miTiini iTT P of make-ready time and a high degree 
web or a succession of copy sheets, such as of paper, 20 precision thickness remains, 
where the ink air-dries by oxidation and curing after 

passing through a drying station. SUMMARY OF THE INVENTION 

Since image-drying is gradual, it is conventional to essential objective of the present invention is to 

spray the pnnted copies with starch or other "stUting" provide a printing machine or press for the printing of 
powder before the copies are stacked. This prevents 25 j^^ged subject matter onto a receptive substrate, such 
sticking of the mk images to adjacent copies and also ^ ^ ^ succession of copy sheets, said print- 

permits the circulation of air for the oxidation cunng ^^^^ ^ downstream coating station de- 

process. ^ ^ ^ u signed for the application of either continuous or spot 

In cases where cost is not a factor and/or where the ^ ^J^^^ ^^^^ image-printed copies in a 

aesthettc advantages of a protective supercoatmg are 30 ^^^^ 

'^f.^'^^.S ' Anotherobjecto^fthepresent^^^^^^^^^ 

associated with a coating appUcation uni! for the appii- ' ^ ^^'^^^ ^PP?^,^^^ ^^'f^^ ^« 
cation of an overall protective coating over the entire downstream mk-apphcation station of a conventional 
printed area of the copy sheets or web. This also avoids 35 ^^^^^ P™^S P^«^ ^^vmg a plurahty oi 

the necessity of powdering the printed images. Refer- ^nk-apphcation stations to convert said machine or 
ence is made to U.S. Pat. No. 4,270,483 for its disclosure press, mtenmttentiy if desired, to the m-lme application 
of such an apparatus. The coating unit of U.S. Pat. No. contmuous or spot coatmgs, as desired. 

4,270,483 is pivotaUy-associated with the blanket roll another object of this mvention is the provision 

for movement between coating and noncoating or re- 40 ^ single coating application apparatus mounted in 
tracted positions. association with the final downstream liquid application 

It is known to apply pattern coatings of protective station of a printing press having a plurality of liquid 
composition by means of blanket rolls by cutting into application stations, each having a plate cyhnder, a 
the rubber surface of the blanket to leave raised or relief blanket cylinder and an impression cylinder, the coating 
surface islands which selectively receive the coating 45 application apparatus comprising a coating carriage 
composition from the application roll for retransfer to which is adjustable between one coating position in 
selected areas of the copy sheets in the form of pattern which it coats the plate cylinder and another coating 
coatings. This procedure has several disadvantages. position in which it coats the blanket cylinder of the 
The make-ready time required for the preparation of downstream station to convert said station lo a 

such relief blanket rolls is excessive and the procedure 50 coating station for the application of either spot or con- 
requires the tedious, precision efforts of an expert in tinuous coatings to the surface of the image-printed 
order to approximate the required registration, whereas copies. 

precise rehef printing plates used on a printing roll can TJi^ novel apparatus of the present invention com- 
be produced photographically in a short period of time prises a coating application apparatus for an offset print- 
with a TTnniTTTn t\\ of effort and expertise. Moreover, the. 55 Ing machine and a printing machine containing such an 
atuchment of a relief printing plate to a plate cylinder apparatus; the coating application apparatus having a 
provides some degree of adjustability, axially as well as movable carriage designed for operative association in 
circumferentially, to provide better registration if nec- one position with the plate cylinder and in another 
essary, whereas no adjustment of the relief portions is position with the blanket cylinder of the fmal liquid 
possible relative to the blanket roll or cylinder. 60 application station of the o^set printing machine, the 

Protective coating compositions also improve the coating carriage being adjustably supported for auto- 
appearance of printed documents, particularly high matic movement between said two different coating 
quality, multi-color copies such as posters, record jack- positions. One coating position brings the coating appli- 
ets, product brochures, etc., by providing glossy or cation roll of the carriage into coating association with 
matte finishes over the entire image-printed surface or 65 the plate cylinder for the of&et formation of predeter- 
over selected image-printed portions thereof such as mined printed spot coatings onto predetermined image- 
photographs, product illustrations, etc. Selected area , printed areas of the copy sheets. The. other coating 
coating, spot coating or perfect registration over prede- position brings the coating appUcation roil of the car- 
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riage mto coating association with the blanket cylinder 17a supporting a printing plate dampening system 19a, 
for the ofTset formation of a continuous coating onto the blanket cylinder 21a and impression cylinder 22a since 
entire image-printed surface of the copy sheets. This in a conventional offset printing machine having a plu- 
enables the printing machine to image-print and coat- rality of liquid application stations, all of the stations are 
print the copy web or sheets in a continuous in-line 5 generally similar but use different printing plates to 
operation, the apparatus being adjustable in simple fash- image different areas of the same copy sheet with differ- 
ion with a minimum make-ready time to adapt the coat- ent colored inks. The present apparatus modifies the 
print step to the application of either spot coatings or final downstream inking station to convert it perma- 
continuous coatings depending upon the requirements nently or intermittently to a versatile coating station, 
of the printing operation. This increases the versatility 10 Plate 23 is an offset relief printing plate, preselected 
of the offset printing machine, avoids the need for sepa- areas of which are raised above the background, gener- 
rate printing machines or for separate runs of the ally referred to as "relief spots". Such spots are sized 
, printed stock and enables the in-line precise printing of and positioned to correspond to areas of the image- 
spot coatings in tight register and adjustable thickness, printed copy sheets 16a which it is desired to selectively 
which was not possible with any prior-known offset 15 coat 

printing machine. The essential novelty of the apparatus of FIG. 1 re- 

The novel apparatus of the present mvention enables sides in the adjustable coating apparatus 13 which is 

the final downstream liquid application station of the mounted onto the frame 24 of the printing machine for 

printing machine to be used as either an ink-printing extension of the coating carriage 58 into the liquid appli- 

station or as a coating-application station and permits 20 cation station 12 for adjustable coating association with 

simple and rapid conversion between such utilities. either the coating plate cylinder 17a or the coating 

BRIEF DESCRIFTION OF THE DRAWINGS ^^^T ^^'^ , t, ^ 

The coatmg application apparatus 13, shown m 

FIG. 1 is a vertical cross-sectional view through two greater detail in FIGS. 2 and 3, comprises a preferred 

downstream liquid application stations of an offset 25 embodiment of the present invention in that it includes 

printing machine, illustrating a coating-application unit a coating carriage 58 which is horizontally adjustably, 

^ according to one embodiment of the present invention; in the machine direction, for movement between re- 

^ FIGS. 2A and 2B are segmented, detailed side views tracted or passive position and extended or active posi- 

}of coating application unit of FIG. 1 and , tion, and also vertically adjustable for movement be- 

j FIG. 3 is a horizontal front view of the coating appli- 30 tween the levels of the plate cylinder and the blanket 

2 cation unit of FIG. 2. cylinder. Moreover, the coatmg carriage 58 comprises a 

nFTATT np<5riiTT>TTnM tmp horizontally adjustable coating applicator unit 72 which 

: DETAILED^DESCTOmON OF THE ^^^^^^^ ^ ^^^^^ direction between different 

Z extended coating positions to accommodate plate and 

^ Referring to the drawings, FIG. 1 illustrates a down- 35 blanket cylinders which are not in vertical alignment, as 

!^ stream portion of an offset printing machine 10 compris- shown by FIGS. 1 and 2B. 

ring two liquid application stations 11 and 12, the latter The coating application apparatus 13 of FIGS. 2A 

including a coating apparatus 13 comprising a coating and 3 comprises a spaced pair of parallel, horizontal 

j^carriage 58, a radiation drying station 14 including air support rails 30 and 31 or legs designed to be bolted to 

iknives 14a, and a continuous copy sheet gripper system 40 frame portions 32 of the printing machine beyond sta- 

15 which moves a succession of copy sheets 16 through tion 12, rails 30 and 31 each being fastened to a gear 

_ the printing machine. housing 33, 34 of a hydraulic horizontal screw drive 

5 The first liquid application station 11 is a conven- member 35, 36 connected to each other for simulta- 

=:.4ional offset image printing station comprising a plate neous operation by a drive chain 37. The screw drive 

cylinder 17, to which is clamped an imaged lithographic 45 members 35 and 36 comprise reversible drive screws 38, 

printing plate 18 carrying oleophilic image areas, such 39 which threadably engage nuts 40, 41 which are fixed 

as words, photographs, etc, on an oleophilic back- to the spaced vertical wails 42, 43 of the vertical lift 

ground. The conventional clamping means permits housing 44. 

some degree of lateral or axial adjustment and some Housing 44 is provided adjacent the bases of walls 42 

degree of wrap-around or circumferential adjustment of 50 and 43 with outward projecting cam follower or wheel 

the plate 18 relative to the plate cylinder 17. Plate cylin- pairs 45, 46 which are engaged within the horizontal 

der 17 is associated with a dampening system 19 for tracks of the rails 30 and 31 to support the vertical lift 

wetting the entire background surface of plate 18 with housing 44 for horizontal movement between extended 

aqueous dampening fluid, and with an inking system 20 or active position, illustrated by FIGS. 1 and 2B, and 

for inking the imaged areas of the plate 18 with liquid 55 'retracted or passive position under the effects of hy- 

oleoresinous ink. draulic activation of the screw drive members 35 and 

The inked plate 18 is rotated agamst the ink receptive 36. WaDs 42 and 43 of housing 44 are fastened together , 

surface of a blanket cylinder 21, to which the wet ink and reinforced by cross-beams 47, 48 and 49. 

images are offset or transferred, and the blanket cylin- Vertical or height adjustment of the coating applica- 

der 21 is rotated against a copy sheet 16, passed m the 60 tion carriage 58 is made possible by a second pair of 

nip between the blanket cylinder 21 and an impression associated vertical screw drive members 50 and 51, 

cylinder 22, to transfer the wet mk images to the copy shown most clearly in FIG. 3, each having a gear hous- 

sheet 16 and form an image-printed copy sheet 16A ing 52, 53 attached to the upper end of a vertical rail 

which is conveyed to the last liquid application station member, 54, 55 of the housing 44, and being connected 

12 which includes the coatingapplication apparatus of 65 to each other for simultaneous reversible operation by 

the present apparatus. means of a drive chain 56 through a hydraulic motor 57. 

The coating application station 12 can be similar to Vertical hft housing 44 supports the vertically adjust- 

the inking station 11 with respect to the plate cylinder able carriage 58 which comprises a spaced pair of L- 
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shaped side wail members 59 and 60 fastened together coating applicator unit 72, and is accomplished by pre- 
by cross-beams 61, 62 and 63. The vertical extensions of determined directional and timed activation of the hori- 
wall members 59 and 60 are provided with cam fol- zontal screw drive members 35 and 36, for movement of 
lower or wheel pairs 64, 65 which ride within the verti- the vertical lift housing 44 from retracted, non-coating 
cal tracks of rail members 54 and 55 on the inside of 5 position to extended, aligned position. Movement of the 
housing walls 42, 43 to raise and lower the vertical coating applicator unit 72 into coating position requires 
carriage section 58 under the activation of the screw predetermined directional and timed activation of the 
drive members 50 and 51 since the drive screws 66 and horizontal hydraulic cylinders 83. Adjustable stop 
67 thereof threadably engage nuts 68 and 69, respec- members may be incorporated to limit the various 
tively, which are fastened to the lower ends of the verti- 10 movements. 

cal extensions of the L-shaped wall members 59 and 60. As will be clear to those skilled in the offset printing 
The horizontal extensions of the L-shaped wall mem- art, the novel printing and coating apparatus of the 
bers 59 and 60 of the carriage 58 comprise lower hori- present invention enables the modification of a conven- 
zontal track members 70 and 71 which support the tional offset printing machine having a plurality of liq- 
coating application unit 72 of the carriage for horizontal 15 uid application stations to convert it to a printing and 
adjustment therewithin, coating apparatus which is adjustable in simple manner 

Coating application unit 72 of carriage 58 comprises for the alternative application of either full coatings or 
spaced, parallel side frames 73 and 74 fastened together spot coatings. Moreover, such modification may be 
by cross members 75 and 76 and supporting coating temporary, if desired, so that the final downstream liq- 
applicator roll 77, pick-up roll 78 positioned to pick up 20 uid application station may be used for its intended 
liquid coating composition from the coating pan 79, and purpose for the application of printed ink images or for 
adjustable metering roll 80 positioned to control the its modified purpose for printing overall or spot coat- 
amount of coating composition passed by the pick-up ings. The conversion from printing use to spot coating 
roll 78 to the applicator roll 77. The outer surfaces of use merely reqiiires retracting or disengaging the ink 
the side frames 73 and 7* are provided adjacent the top 25 applicator roll of unit 20a to position shown by broken 
edge of each with a spaced pair of cam followers or lies in FIG. 1, replacing the image printing plate on 
wheels 81, 82 which ride within the horizontal tracks of plate cylinder 17a with a relief coating plate 23, clean- 
O the track members 70, 71 of the L-shaped wall members ing the surface of the blanket cylinder 21a and moving 
59 and 60, to support the coating applicator unit 72 for the coating application unit 13 horizontally from re- 
. I adjustable horizontal movement within the carriage 58. 30 tracted position to extended position. If overall or com- 
As shown by FIG. 2, movement of the coating unit 72 plete coatings are desired it is only necessary to retract 
is controlled by a pair of hydraulic cylinders 83 each or disengage the plate cylinder 17a from coating associ- 
IJl attached by a bracket 84 to an L-shapedwall member ation with the blanket cylinder 21ft without any alter- 
I 59, 60 in horizontal alignment with the track members ation of the plate cylinder 17a or its printing plate 23 or 
Z • 70 and 71, and having their rod end 85 attached to the 35 ink application unit 20a. 

inside wall of side frames 73, 74 at posts 86. Activation ' The present coating applicator roll 77 has a substan- 
of the hydraulic cylinders causes the coating unit 72 to tially smaller diameter than that of the plate cylinder 
move horizontally along track members 70 and 71 to 17a or the blanket cylinder 21a the diameters of which 
position the leading edge of the applicator roll 77 for are equal. The speed of rotation of the applicator roll 77 
coating association with either the coating blanket cyl- 40 is adjustable so thai its surface speed may be the same as 
inder 21a, as shown in FIG. 26, or the coating plate or slower or faster than the surface speed of cylinders 
cylinder Via, as shown in FIG. 1. Preferrably the print- 17a and 21a; or in reverse rotation thereto, to provide a 
ing machine frame is provided with spaced pairs of brushing action relative thereto, if desired. Such brush- 
latch posts 87 and 88 or support brackets associated ing action provides a shearing of the coating composi- 
with the location of the blanket cylinder 21a and the 45 don in the nip therebetween, and a relatively heavy or 
plate cylinder 17a for engagement within latch brackets thick direct deposit of coating comppsition on cylinders 
89 attached to the outer surfaces of the horizontal exten- 17a and 21a in cases where the surface speed of roll 77 
sions of the L-shaped wall members 59 and 60 in the is faster than that of roll 17a or 21a. This is desirable 
area of the forward end of the track members 70 and 71, particularly for the application of spot coatings, since 
The engagement of the fixed latch post pair 87 within 50 the coating thickness is always split to about one-half as 
the latch brackets 89 secures the coating applicator the spot coating is transferred from the relief plate 23 of 
carriage 72 in one position for coating the blanket cyUn- plate cylinder 17a to the blanket cylinder 21a. and fur- 
der 21a; as shown in FIGS. 26 and 3, while the engage- ther, split to about one quarter when the spot coating is 
ment of the fixed latch post pair 88, shown by broken transferred from the blanket cylinder 21a to the printed 
lines in FIG. 2B, within the same latch brackets 89 55 copy sheets 16A. The effect of such inherent splitting is 
secures the coating applicator carriage 72 in another reduced by increasing the coating thickness on the relief 
position, shown in FIG. 1, for coating the plate cylinder areas of plate 23. 

17a Such engagement requires a presetting of the se- In cases where the coating composition is applied 
quence and duration of operation of the various faydrau- directly to the blanket cylinder 210; fox the application 
lie mechanisms. Engagement and disengagement of the 60 of continuous coatings to the printed copy sheets 16 A,, 
latch brackets 89 on posts 87 and 88 requires vertical the plate cylinder 17a is retracted fxom contact with the 
movement of the carriage 58 within the vertical lift blai^t cylinder 21a so that the only coating split oc- 
housing 44 by predetermined directional and timed curs during transfer from the blanket cylinder 21a to the 
activation of die vertical screw drive members 50 and imaged copy sheets 16A. 

51. Vertical alignment of the latch brackets 89 with the 65 The offset printing machines to which the present 
latch post pairs 87 and 88 must first be accomplished. invention applies are conventional machines and there- 
This requires horizontal movement of the vertical lift fore the present disclosure does not include details re- 
housing 44 supporting the carriage 58 including the garding the support structure for the various rolls, 
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dampening units, inking units, sheet conveyor system, associatioa with either said blanket cylinder or said 

drying stationt or copy sheet supplying and stacking plate cylinder, as desired. 

stations. In most modem printing machines, the sheet 2. An apparatus according to claim 1 in which the 

conveyor system is not a gripper belt or chain but rather support for said coating application apparatus com- 

comprises automatic grippers on a series of contacting 5 prises a spaced pair of parallel elongate horizontal leg 

impression cylinders and transfer cylinders. members designed to be fastened relative to the frame of 

Also, the present coating compositions and systems an offset printing machine, 

for providing contmuous supplies thereof to the coating 3. An apparatus according to claim 2 in which said 

applicator unit are conventional in the art support comprises a parallel pair of spaced vertical wall 

The terms "vertically** and "horizontally" are used members which are fastened to each other to form a 

herein aind in the appended claims to deline general vertical guide means on a vertical lift housing for said 

directions of movement, including angular vertical coating carriage. 

movement from one level to another and/or angular ^ apparatus according to claim 3 in which said 
movement in the machine direction. For example, on horizontal leg members comprise horizontal tracks, and 
printing machines where the coating plate cylinder is vertical wail members are movably attached to said 
not in perfect vertical alignment above the blanket cyl- horizontal tracks to permit horizontal adjustment of the 
inder it may be preferable that the vertical rail or track position of said vertical lift housing, 
of the vertical lift housing is inclined at an angle similar ^' apparatus according to claim 4 in which said 
to the angle from vertical formed by a straight line <^oatmz carnage comprises a parallel pair of vertical 
contacting the surfaces of the plate cylinder and the ^^^5 members which are fastened to each other to form 
blanket cylinder to be contacted by the coating applica- f^^ carnage, each said side member bemg supporting- 
tor roll. Movement of the coating carriage along such ly/^^Saged a vertical guide means on a wall member 
an inclined vertical rail is both generally vertical and "^^^f^ ^ hoMsm^ for vertical movement of said 
generally horizontal. Similarly the horizontal track „ carnage relative to said housing 
members for the support legs of the apparatus and/or ^- An^apparato accordmg to claim 5 m which each of 
for the coating appUcator unit may also be angular to ""^T ''f i ""'""^l" ""I ^f^T ^''^ ""^^ ^ 
provide some de^ee of vertical movement b cases ^,^PP^,^ ^^^^ 
where the design of the printing machine frame sup- Wlic^^^" 

^ 4.1. f. * * 1 7, An apparatus accordmg to ciami 6 m which the 

adS™ ""^"""^ °' '° horizontal support extensions comprise horizontal 

T» :« ■ J . J .1. » *u 1. J 1. J tracb to which the coating applicator unit is attached 

It IS to be understood that the above described em- horizontal adjustmeni of the coating applica- 

bodunente of the mvenUon are illustrative only and that ^ ^^^^^^^ ^ vertical liffhous- 
modifications throughout may occur to those skilled in 

Accordingly this invention is not to be re- 35 g ^„ apparatus according to claim 1 in which said 

garded as lunited to the embo<kments disclosed herem, ^Q^ting carriage comprises releasable latching means 

butis to be muted as defined by the appended claims. g^u^ng the unit relative to the frame of an offset 

hat IS ciaimed is: printing machine when the carriage is positioned for 

1. An adjustable m-hne coatmg apphcaUon apparatus movement of the appHcator unit into coating assccia- 
for attachment m association with a dowmnstream hq. 40 tion with either the blanket cylinder or the plate cylin- 
uid appbcation station of an offset prmting machine 

having a pluraUty of liquid application stations, for 9. ^n apparatus according to claim 5 comprismg 

convertmg said downstream Uqmd appbcation station automatic mechanical means for moving said carriage 

to a coatmg appUcation station for applying either con- vertically relative to said vertical lift housing, said 

tmuous or spot coatings over the printed surface of a 45 means comprising a vertical screw drive assembly one 

succession of copy sheets carrying ink images printed end of which is fastened to a vertical side wall of said 

thereon at one or more upstream liquid application housing and the other end of which is fastened to an 

stations, said downstream liquid application station con- adjacent vertical side member of said carriage, 

taining a blanket cylinder positioned to contact said 10. An apparatus accordmg to claim 4 in which said 

plurality of printed copy sheets and an offset plate cylin- 50 horizontal adjustment of the position of the vertical lift 

der in vertical elevation above said blanket cylinder and housing is provided by at least one horizontal screw 

supported for adjustment into and out of coating associ- drive assembly one end of which is fastened to a hori- 

ation therewith, said coating application apparatus hav- zantsl leg member and the other end of which is fas- 

mg vertical guide means, a coating carriage attached to tened to an adjacent wall member of the vertical lift 

said support for substantially vertical movement along 55 housing. 

said guide means, said carriage comprising a coating An assembly according to claim 7 which further 
application unit, including a container for a supply of comprises means for causing horizontal movement of 
liquid coating composition and an elongate coating the coating applicator unit relative to the coating car- 
applicator roll supported to receive a uniform supply of riage, said means comprising at least one horizontal 
said composition on the surface thereof and to transfer 60 drive member one end of which is fastened to the appli- 
a uniform supply of said composition to the surface of cator unit and the other end of which is fastened to the 
either a plate cylinder or a blanket cylinder in coating horizontal support extension of the carriage, 
association therewith, and mechanical adjustment 12. An offset printing machine having a frame sup- 
means for moving said carriage on said guide means porting a plurality of in-line liquid application stations, 
relative to said support vertically between elevations 65 each station comprising a blanket cylinder positioned to 
corresponding to the locations of the blanket cylinder contact a succession of copy sheets to apply liquid 
and the plate cylinder of an offset printmg machine in thereto, and an offset plate cylinder in printing associa- 
order to move said coating applicator roll into coating tion with said blanket cylinder to apply liquid to prede- 
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tennined areas thereof for transfer to said blanket cylin- 17. A machine according to claim 16 in which said 
der and retransfer to said copy sheets, the final down- coating carriage comprises a parallel pair of vertical 
stream liquid application station comprising a liquid side members which are fastened to each other to form 
coating station for the application of continuous or spot said carriage each said side member being supportingly 
coatings over areas of the copy sheets which are image- 5 engaged by a vertical guide means on a wall member of 
printed with ink in at least one upstream liquid applica- the vertical lift housing for vertical movement of said 
tion station which is an ink printing station, said liquid carriage relative to said housing and between at least 
coating station having said plate cylinder and said blan- said first and second coating positions, 
ket cylinder in vertical elevation relative to each other 18. A machine according to claim 17 in which each of 
and comprising a coating application carriage including l^ vertical side members of the carriage includes a 
a coating applicator unit having a container for liquid lower horizontal support extension to which the coat- 
coating composition and a coating applicator roll which "^S applicator unit is attached, 
receives a continuous supply of said liquid coating com- ^* ^ machine according to claim 18 in which said 
position from said container, and vertical guide means horizontal support extensions comprise horizontal 
for supporting said coating application carriage for tracks to which the coating applicator unit is attached 
mechanically-adjustable vertical movement along said permit horizontal adjustment of the coating applica- 
guide means between a first coating elevation position relative to the coating carriage and the blanket 
in which said coating applicator roll is in coating associ- P^^*® cylinders. 

ation with said blanket cylinder and a second coating ^ n^chine according to claim 12 in which the 

elevation position in which said coating appUcator roU °^ machine includes fu^t position latching 

is in coating association with said plate cylinder means associated with the blanket cylinder, and second 

whereby said carrhge can be moved mechanicaUy to Position latching means associated with the plate cylin- 

said first position to cause the appUcation of a continu- appUcation station, and said coating 

ous liquid coating to the image printed surface of the ^^^^e includes matmg latching means which engage 

copy sheets, and can be moved mechanically to said ?aid posmon latching means when the carriage is moved 

second position to cause the application of spot Uquid ^^^ prst coatmg position and mto said second coat^ 

coatings to predetermined limited areas of the image POSiUon. , . 

printed surface of tiie copy sheets. ^. .accordmg to claim 17 compnsmg 

13. A machine according to claim 12 in which said l"^^"^^ f^^"^ 

carriage is movable out of^ting association with said ^r^I^^J,''^^^^ f ''^^ 

blanket and/or plate cylinders and said final down- Z^J^^fl^^L^^' ^^j^^ screw dnve 3s- 

c*f.»o«, Ur.»iA « j * j r i^ sembly one end of which is fastened to a vertical side 

V T f °f housing and the other end of which is fas- 

Td f Z!^^^ ■ te"*"! to ^ adjacent vertical side member of said car- 

14. A machme according to clami 12 m which the 35 ^™ 

means for supporting said coating application carriage 22.' A machine according to claim 16 which com- 

mcludes a spaced pair of horizontal leg members de- prfses automatic means for providing horizontal adjust- 

signed to support the coatmg applicaUon carnage m ment of the position of the vertical lift housing compris- 

a^ociation witii final downstream hqmd application ing at least one horizontal screw drive assembly one end 

station. , . . ^ of which is fastened to a horizontal track member and 

15. A machme according to clami 12 m which the the otiier end of which is fastened to an adjacent wall 
means for supportmg said coating application carriage member of the vertical lift housing. 

mcludes a parallel pair of vertical wall members which 23. A machine acconding to claim 19 which further 

are fastened to each other and to said guide means to comprises means for causing horizontal adjustment of 

form a vertical lift housing for said carriage. 45 the coating appUcator unit relative to the coating car- 

16. A machme according to claim 15 in which said riage. said means comprising at least one horizontal 
vertical wall members are movably attached to horizon- drive member one end of which is fastened to the appli- 
tal track members to permit horizontal adjustment of cator unit and the other end of which is fastened to the 
the position of said vertical lift housing relative to the horizontal support extension of the coating carriage, 
blanket and plate cylinders. , 50 e « « » « 
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ABSTRACT 



An offset lithographic printing method and machine 
having a plurality of in-line liquid application stations, 
at least one of which is an ink image-printing station for 
printing lithographic ink images on a suitable receptive 

, copy sheet, and at least the final downstream liquid- 
appUcation station is a coating application station for 
printing a protective, and/or aesthetic coating over 
selected- portions of, or over the entire ink image- 
printed surface of the copy sheet. The present method 
and apparatus involves the placement of a drying sta- 
tion between liquid application stations to evaporate 
volatile solvent or, vehicle from the ink images and/or 
to solidify the liquid coating applied at upstream sta- 

ytions before the application of a continuous or spot 
coating thereover at the next downstream coating sta- 
tion. 

5 Claimst 1 Drawing Sheet 
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the time that the coating composition is applied there- 

' COATING AND PRINTING APPARATUS over, and the presence of water from the dampening 

INCLUDING AN INTERSTATION DRYER system in the copy sheets, produces a visible change in 

the appearance of the portions of the coating overlying 
BACKGROUND OF THE INVENTION 5 the printed images during the evaporation of the sol- 
Conventional Uthographic offset printing machines vent, diluent, water, etc., whereby, for example, a 
or presses comprise one or more image-printing stations glossy-surfaced protective coatmg acquires a flat, matte 
each having a plate cylinder to which is fastened a thin or non-glossy surface, particularly m areas overlying 
hydrophilic, oleophobic printing plate having image the dried and cured printed images, and even the af- 
areas which are oleophilic and hydroprobic and back- fected areas are not uniform in appearance dependmg 
ground areas which are oleophobic and hydrophilic. upon the colors and/or surface areas of the underlying 
The plate surface is continuously wetted with aqueous printed images. For example, printed colored photo- 
damping solution, which adheres only to the back- graphs, half-tone illustrations, and the like, which are 
ground areas, and is then inked with oleoresinous ink intended to be emphasized or heightened in appearance, 
composition which adheres only to the image areas of such as by the application of glossy spot coatings there- 
the plate as wet ink. The ink is offset-transferred to the Qver, undergo loss or degradation in the uniformity of 
rubber surface of a contacting blanket cylinder, and their appearance and their color during the drying of 
then retransferred to the receptive surface of a copy jij^ ^.^py sheets. 

web or a succession of copy sheets, such as of paper. Also, in cases where the protective or aesthetic coat- 
where the ink gradually hardens or cures by oxidation spot-appHed, such as over printed photo- 
after passing through a final drying station located graphs, product illustrations, etc., the images printed on 
downstream of the fmal Hquid application station where ^^^^^ surface areas of the copy sheets remain exposed 
the volatile solvent is evaporated from the ink composi- ^^^^ adjacent copy sheets unless stiUing 
tion of the images. , , . i 25 powder is applied, as discussed herein before. 

Since image-cunng is gntdud it ^^^<;Xr'^^^^^ The speed of operation of conventional offset print- 

spray the prmted Qopies with starch or ortier s dting ^ ^ ^^^^^ impossible to apply 

powder before the ^J^^^^'J^^^^ successive continuous and spot coatings to a succession 

Sffi SiSLTS^^^^^^ of copy sheets because the second coatmg wUl not ad- 

urin rocess ~ ^^^^ properly to the first coating while the latter is still 

Tn^^es where cost is not a factor and/or where the wet, and/or the second coating wiU undergo degrada- 

aesthetic advantages of a protective supercoating are tion or loss of gloss dunng drymg of the underlying 

desired, it is known to provide the printing machine coating. 

with a downstream coating station having a blanket These defects are of substantial importance m cases 
cylinder associated with a coating application unit for 35 where the additional expense of one or more coatmgs is 

the application of an overall protective coating over the justified by the desired results, i.e., promotional posters, 

entire printed area of the copy sheets or web. . artwork, product containers, record jackets, videocas- 

This also avoids the necessity of powdering the sette boxes, etc. The defects, i.e., uneven surface ap- 

printed images. Reference is made to U.S. Pat. No. , pearance of the coating(s), detract from the appearance 
4,270,483 for its disclosure of such an apparatus. The 40 of the underlying images or photographs, particulariy in 

coating unit of U.S. Pat. No, 4,270,483 is pivotally- the case of multi-colored images or photographs and are 

associated with the blanket cylinder for movement be- due to the presence of residual volatile solvents, dilu- 

tweeii coating and non-coating or retracted positions. g^ts, water, etc., within the oleoresinous inks of the 

Reference is also made to my copending U.S. patent iinages or photographs, and the presence of water in the 

application, Serial No. 65,954, filed on even date here- 45 ^^py greets, at the time that the first coating is applied 

with. ^ thereover, and/or to the presence of volatile solvents, 

Protective coating compositions alsojmprove the diluents or water within the first coating or undercoat- 
appearance of printed documentSt particularly high ^-^^^ second coating is applied there- 
quaUty, multi-color copies such as posters, product ^^^^ The application of a top coating over the printed 
brochures, etc., by providing glossy or matte finishes 50 . ^^^^^^ ^^^^ ^ ^^^^^ ^^Q^^^j^g ^.g^^ds the volatile 
over the entire image-printed surface or over selected ^^^^^^^ ^.^^^^^ ^^^^^ ^^^^^ the fmal 
image-printed portions thereof such as photographs, ^^^^ eventually migrates into the top 
product illustrauons, etc. Selected area coatmg spot ^ ^ ^^^^ 
coatmg or perfect registration over predeten^^^^^ ^ I ^ ^/^^ ^^^^^^j 
ited prmted areas of the copies is advantageous from a 55 S ^Mon in the surface finish of 
cost standpomt since the coatmg compositions are rela- i«uii.ui5 u* w ^ 
tively expensive and the volume required is reduced if coatmg. 

the coating is only printed in registration where desired. SUMMARY OF THE INVENTION 

tiSiiS^'^U^:rS'^^\^^^ so Itisknobjectofthepresentmvendontoprov^^^^ 

as wmpany name or logo, product mustrations. photo- novd printing and coating method and apparatus for 

graphs etc ^ ia-)iBS application of one or more protective or 

While the in-line application of a protective or aes- aesthetic coatings over imaged subject matter offset- 

thetic coating over the offeet-printed images on a sue- printed onto each of a succession of copy sheets while 
cession of copy sheets will prevent the dried but un- 65 avoiding the usual degradaUon or loss of uniformity of 

cured printed images from sticking to adjacent copy the surface appearance of areas of the coating(s) applied 
sheets, the relatively wet condition of the printing ink over the printed images and/or over underlying coated 
composition and its solvent and/or diluent content, at areas. 
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It is another objective of the present invention to 
enable the in-line application of a second protective or 
aesthetic coating, such as a glossy-finish spot coatings 
over a first protective coating, such as a continuous 
matte-finish coating, while avoiding the problems of 5 
poor adhesion and degradation or loss of glossy surface 
appearance of the second coating. 

Essentially, the present invention is concerned with 
providing unblemished coated lithographic copies of 
the types desired in cases where the additional expense 10 
of supercoatings is justified by the desired results. 

The present method and apparatus provides for the 
in-line drying of lithographic ink images, including 
photographic multi-color reproductions, and/or the 
drying of first continuous or spot coatings, printed or 15 
applied at one liquid application station before the appli- 
cation of a continuous or spot coating over said ink 
images or over said continuous spot coating at the next 
downstream liquid application station by interposing an 
in-line drying station between said one and next liquid 20 
application stations in order to more completely dry the 
ink images or first coating prior to the application of a 
final coating thereover, whereby the eventual drying of 
said final coating results in a substantially perfect sur- 
face finish 25 

The oleoresinous inks conventionally used to print 
lithographic copies generally comprise a mixture of 
oxidizable drying oils, such as safflower oil or linseed 
oil, a compatible resin binder material, such as a pheno- 
lic resin or a varnish, pigment such as carbon black, 30 
drying agents, and a volatile solvent such as mineral 
spirits, or other solvent for the resin and oil. The printed 
copy sheets also contain some water from the dampen- 
ing system. Drying of the images occurs in two stages, 
namely evaporation of the volatile solvent in the first 35 
stage to form the relatively dry, tacky printed images, 
and oxidation-curing of the oleoresinous printed com- 
position which requires several hours time and results in 
the final non-sticky, smear-resistant printed images. The 
present invention is concerned with first-stage drying or 40 
solvent/water evaporation prior to the application of a 
supercoating over the printed images 

The coating compositions conventionally-used to 
apply protective or aesthetic coatings over printed 
lithographic images are aqueous solutions, dispersions 45 
or emulsions of water-dispersible or water-soluble film- 
forming binder materials, such as acrylic resins, hydro- 
philic colloids, vinyl alcohol, etc. Also, coating compo- 
sitions free of volatile solvents or vehicles are com- 
monly used, such as resin precunor compositions which 50 
are polymeriz^le or curable by exposure to ultraviolet 
or other radiation. Such compositions are based upon 
liquid acrylic monomers or pre-polymers, or photo- 
polymers and photoinitiators, cross-linking agents and- 
/or other conventional ingredients. Both solvent- 55 
applied and solvent-free coating compositions can pro- 
duce microporous coatings which are permeable to 
oxygen to hasten the curing of the oleoresinous inks. 
While they are also permeable to the volatile ink sol- 
vents, diluents and water, the escape of these volatiles 60 
mars the appearance of the surface finish of the coat- 
ings, as discussed supra. 

The second problem, pertinent to the embodiment of 
drying between coating stations, relates to the reduced 
receptivity of wet undercoatings for supercoatings ap- 65 
plied thereover, producing uneven, discontinuous or 
spotty supercoatings having "holidays" or areas which 
have not accepted the supercoating. 
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The novel method and apparatus of the present in- 
vention overcomes these problems by drying the ink- 
imaged and/or undercoated copy sheets prior to the 
application of the undercoating over the ink-printed 
images and/or prior to the application of the supercoat* 
ing over the undercoating, whereby substantially-per- 
fect coatings having excellent surface properties, such 
as gloss, are produced. 

DESCRIPTION OF THE DRAWING 

FIG. 1 is a vertical cross-sectional view, through the 
final three liquid application stations of an offset print- 
ing machine, illustrating the interposition of in-line dry- 
ing stations between the last two liquid application 
stations and a final downstream liquid application sta- 
tion which is a coating-application station, 

DETAILED DESCRIPTION OF THE DRAWING 

Referring to the drawing, FIG . 1 illustrates a down- 
stream portion of an.ofFset printing machine 10 compris- 
ing three liquid application stations 11, 12 and 13, a 
coating apparatus 14 according to aforementioned co- 
pending application Serial No. 65,954 filed June 24, 
1987, comprising a coating carriage 15, a final radiation 
drying station 16 including air knives 16a, and a contin- 
uous copy sheet conveyor means 17 which moves a 
succession of copy sheets 18 through the printing ma- 
chine. 

The first liquid application station 11 is a conven- 
tional offset image printing station comprising a plate 
cylinder 19, to which is clamped an imaged lithographic 
printing plate 20 carrying oleophilic image areas, such 
as words, photographs, etc. on an oleophobic, hydro- 
philic background. The conventional clamping means 
permits some degree of lateral or axial adjustment and 
some degree of wrap-around or circumferential adjust- 
ment of the plate 20 relative to the plate cylinder 19. 
Plate cylinder 19 is associated with a dampening system 
21 for wetting the entire hydrophilic background sur- 
face of plate 20 with aqueous dampening fluid, and with 
an inking system 22 for selectively inking the image 
areas of the plate 20 with liquid oleoresinous ink compo- 
sition containing a volatile organic solvent 

The inked plate 20 is rotated against the ink-receptive 
surface of a blanket cylinder 23, to which the wet ink 
images are offset or transferred, and the blanket cylin- 
der 23 is rotated against a copy sheet 18, passed in the 
nip between the blanket cylinder 23 and an impression 
cylinder 24, to transfer the wet ink images to the copy 
sheet 18 and form an image-printed copy sheet 18A. 
Some water from the dampening system is also trans- 
ferred to the surface of the copy sheet 18A. Sheet 18A 
is conveyed, imaged face up, through a 25 first drying 
mterstation 25, comprising a pair of spaced, elongate air 
knives 26 and 27 and a vapor-extraction unit 28 contain- 
ing an intake fan and a outlet conduit 29 which conveys 
the volatile vehicle vapors to a recovery unit, to the 
atmosphere or for 30 other safe, disposal. 

As illustrated, the printed copy sheets 18A, are con- 
veyed by grippers past the first air knife 26, under trans- 
fer cylinder 30 and past the second air knife 27, to form 
dried printed copy sheets 18B which move into the next 
liquid application station 12. 

The air knives 26 and 27 and the extraction unit 28 are 
conventional elements normally used as final drying 
elements on printing and coating machines of different 
types. Knives 26 and 27 are elongate tubular elements 
provided with an elongate narrow slot formed by op- 
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posed, converging walls. Heated air is circulated In cases where the first and/or second coating corn- 
through the tubular elements under pressure and is position is free of volatiles and solidifies by polymeriza- 
expelled from the elongate slot as a concentrated nar- tion curing, the drying interstation 25 j and/or down- 
row band of high speed hot air which is directed against stream drying station 16 will contain a suitable radiation 
the ink-printed copy sheets ISA to evaporate the vola- 5 source such as ultraviolet lamps, 
tile solvent and water therefrom to release solvent and The coating application station 13 also can be similar 
water vapor which is withdra\vn by the extraction unit to the inking station 11 and first coating station 12 with 
28, Substantial drying is produced by the first air knife respect to the plate cylinder I9b supporting a printing 
26, and the second air knife 27 preferrably is included, plate dampening system lib, inking system 22b, blanket 
as illustrated, to insure complete drying prior to the 10 cylinder 236 and impression cylinder 246 since, in a 
entry of the copy sheets 18B to the next liquid applica- conventional offset printing machine having a plurality 
tion station. of liquid application stations, all of the stations are gen- 

In the apparatus of FIG. 1, the second liquid applica- erally similar but use different printing plates to image 

tion station 12 can be either another ink printing station, different areas of the same copy sheet with different 

such as for printing ink of a second color,_orjUainJMLa. 15 colored inks. The present apparatus, requiring at least 

f tfst coating statio n Thus the various elements of station one coating-application station, and modifies at least the 

a are numoered similarly to those of station 11 but final downstream inking station to convert it perraa- 

including the suffix a. nently or intermittently to a coating-application station 

Where station 12 is another ink printing station, the as shown by FIG. 1 or, alternatively, as illustrated by 

first drying interstation 25, upstream therefrom, func- 20 U.S. Pat. No, 4,2I0^483*discuss,ed hereinbefore, 

tions only as a supplemental drying station and can be Plate 20b is ari^ pffse^ ^ relief pr^oi^fl^]|^lg[tg;yprefie1f^rted 

excluded or disconnected. areas of which are raised above the background, gener- 

Where station 12 is a first coating application station, ally referred to as "relief spots" Such spots are sized and 

the first drying interstation 25 is a critical component of positioned to correspond to areas of the image-printed 

the present invention. In such case, the inking system 25 copy sheets 18D wWch it is desired to selectively coat. 

22a of station 12 is withdrawn, as shown by means of Tlie adjustable coating apparatus 14 is mounted onto 

broken lines, and the dampening system 21a is con* the frame 31 of the printing machine for extension of the 

verted to a dampener coater system by providing a coating carriage 15 into the liquid application station 13 

continuous supply of the desired coating composition to for adjustable- coating association with either the coat- 

the supply pan thereof, i.e., an aqueous dispersion of a 30 ing plate cylinder 19b or the coating blanket cylinder 

film-formmg binder material containing in the case of 23b* as desired. 

matte-finish coatings, a diffusion filler such as silica or The preferred coating application apparatus 14 in- 

the like. eludes a coating carriage 15 which is horizontally ad- 

Generally, where the station 12 is a first coating sta- justabiy, in the machine direction, for movement be- 
tion, the top roll 19a will be a plate cylinder having a 35 tween retracted or passive position and extended or 
full plate 20a for the application of continuous coatings active position, and sdso vertically adjustable for move- 
to the intermediate blanket cylinder 23a or transfer ment between the levels of the plate cylinder and the 
cylinder and then to the dried ink-printed copy sheets blanket cylinder as shown by means of broken lines. 
18B to form continuous coated printed copy sheets 18c. Moreover, the coating carriage 15 comprises a horizon- 
However, if desired, ^late-cy^mto 19a may have a 40 tally-adjustable coating applicator unit 32 which is 
spot-receptive plate o ^ relief plate 2wf or the transfer of movable in the machine direction between different 
spot coatings to the intenneajate tSlanket cylinder 23a extended coating positions to move the coating applica- 
and then to predetermined , areas of the printed copy tor roll 33 into coating association with printing and 
sheets 18B to form spot-coated printed copy sheets 18C, blanket cylinders which are not in vertical alignment, as 

Most commonly, the first coating will be a complete 45 disclosed in detail in my aforementioned copending 

or continuous coating of a composition providing a application. 

matte non-glossy fmish or a utility (semi-gloss) fuush, Thus, the coating carriage 15 and the applicator unit 

and the second coating will be a spot coating of a com- 32 are adjusted in the final coating station 13 to associ- 

position providing a glossy finish to highlight predeter* ate applicator roll 33 with either the spot relief plate 20^ 

mined areas of the printed, coated copies. 50 on printing roll 196. for the printing of spot coatings, or 

The coated printed copy sheets 18C exiting the first with the blanket roll 23& for the application of continu- 

coating station 12 are conveyed by grippers, coated side ous coatings onto the dried, coated, printed copy sheets 

up, through the second drying interstation 25awhich is 18D, to form double-coated printed copies 18E. Copies 

similar to the first drying station 25 and comprises a '18E are transported by grippers past a final downstream 

similar pair of spaced elongate air knives 26a and 27a 55 radiant dryer 16 and air knives 16fl; to evaporate the 

and a similar extraction unit 28a and exhaust outlet water vehicle from the second coating and form final 

conduit 29a copies 18F which are stacked to permit final curing of 

The line of forced hot air from the furst knife 26a, the oleoresinous printing ink. 
across the width of the copy sheets, substantially dries The essential novelty of the present invention resides 
the first coating by evaporating the water vehicle there- 60 in the interposition of a drying station, such as 25 and 
from, after which the dried, coated copy sheets 19D are 25a, between an ink printing station and a coating sta- 
conveyed by transfer roll 30a to the second air knife 27a tion, and preferably also between coating stations on 
to insure complete drying of the first coating prior to machines having a plurality of coating stations, in order 
the entry of the coated printed copy sheets 18D into the to substantially completely evaporate the volatile sol- 
final coating station 13 which includes the coating- 65 vent or vehicle from the printed ink images, and evapo- 
application apparatus of the copending application, in rate any residual dampening water from the printed 
the illustrated embodiment, but which may be a conven- copy sheets, before the application of a spot or continu- 
tional coating station. ous coating thereover, and preferably to substantially 
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completely solidify and dry the first coating such as by the second coating station 13 and on through the down- 
irradiating to polymerize or by evaporating the volatile stream drying station 16, 16a. 

solvent, vehicle and/or water from the coated, printed After curing for several hours, the coated, printed 

copy sheets before the in-line application of a second copies 18F are found to be free of the surface defects of 

spot or continuous coatmg over the first-applied coat- 5 copy sheets printed and coated in similar manner but in 

ing, as illustrated. the absence of interstation drying. 

In operation, a succession of copy sheets 18 is auto- While the present specification and drawing refer to a 
matically gripped by the conveyor means 17 and trans- continuous copy sheet conveyor means 17 carrying 
ported through one or more ink printing stations 11 into automatic grippers, it will be clear to those skilled in the 
printing contact with one or more ink blanket roils 23 to 10 art that most printing and coating machines convey the 
print images, such as of different colors, on predeter- copy sheets by means of automatic grippers present on 
mined areas of each copy sheet, using conventional each of a series of contacting cylinders, such as the 
oleoresinous inks containing volatile organic solvent(s). impression cylinders 24, 24a and 246 and the interposed 
At each ink-printing station 11, an offset printing plate transfer cylinders 30 and 30a of FIG. 1. 
20 is fastened to a plate cylinder 19, moistened .with It is to be understood that the above described em- 
water/chemical dampening fluid by means of dampen- ' bodiments of the invention are illustrative only and that 
ing unit 21 and inked by means of inking unit 22. The ink modifications throughout may occur to those skilled m 
is selectively received by the image areas of the plate 20, the art. Accordingly, this invention is not to be re- 
where some water dampening solution is picked up by garded as limited to* the embodiments disclosed herem, 
the ink, transferred to the surface of the blanket cylin- but is to be limited as defined by the appended claims, 
der 23 and re-transferred to the upper surface of a copy What is claimed is: 

sheet 18 passed in the nip of cylinder 23 and impression 1. In a continuous in-line offset lithographic printing 

cylinder 24. At this point, the ink images on each im- machine for printing and coating a continuous succes- 

aged copy sheet 18 A still contain the volatile- organic sion of receptive copy paper sheets, comprising a plu- 

solvent and some water dampening solution which, mi- rality of liquid application stations, each comprising a 

grates into the copy paper. plate cylinder for supporting a lithographic printing 

Rather than moving the inked copy sheets 18A di- plate and including means for supplying oleous printing 
rectly from a printing station 11 to a coating station 12, composition to oleophilic image areas on the water- 
as is conventional in the art, the present method and 3Q coated surface of a said printing plate supported 
apparatus provides for intermediate or interstation dry- thereon, a blanket cylinder for receiving said printing 
ing of the inked copies to evaporate the volatile organic composition and water from said plate cylinder and for 
solvent and water dampening solution from the ink transferring said printing composition and water to a 
images and copy paper to form solvent-free copies 18B succession of individual receptive copy paper sheets, 
prior to the application of a protective and/or aesthetic 35 and an impression cylinder forming a nip with said 
coating thereover. blanket cylinder through which said individual recep- 

In the embodiment of FIG. 1 the ink-printed copies tive copy paper sheets are passed to receive printing 
18A are moved through an interstation drying station composition and water from said blanket cylinder, at 
25 by directing the path of the copy sheets down under least one said liquid application station being an up- 
a transfer cylinder 30 and up over the coating impres- 40 stream ink printing station for the transfer of printing 
sion cylinder 24a of the coating station 12. The drying composition in the form of ink images containing a 
of the copy sheets is accomplished by one or more high volatile vehicle onto said succession of copy sheets, and 
velocity hot air knife drying elements, such as 26 and 27 at least one said liquid application station being a down- 
shown in FIG. 1, which heat the ink image, sufficiently stream coating station for the application of a pnntmg 
lowering the solvent vapor pressure while the high 45 composition in the form of a continuous or spot coating 
velocity air scrubs the vapor from the surface to evapo- of liquid, composition over the ink-imaged surface of 
rate substantially all of the volatile organic solvent and said copy sheets, means for feeding said succession of 
water and form substantially solvent-free copies 18B individual receptive copy paper sheets through the nips 
before the copies 18B pass in the coating nip at coating of said blanket and impression cylinders of said liquid 
station 12. 50 application stations, and a final downstream drying 

The evaporated solvent and moisture is drawn into station for drying or otherwise solidifying said coated 

the solvent extraction unit 28 by an exhaust fan 31 and copy paper sheets, the improvements which comprises 

removed from the ambient atmosphere by conduit 29 an intermediate in-line drying station positioned after 

for safety purposes. each of said liquid application stations, each said drying 

On machines having a single coating application sta- 55 station comprising means for directing forced hot air 

tion, such as station 12 or station 13 of FIG. 1, the sol- against the ink printed copy paper sheets to effect the 

vent-free copies 18B are moved through said coating evaporation of water and the volatile vehicle from the 

station 12 or 13 to receive either a continuous or a spot ink images printed on said copy paper sheets prior to the 

coating to form coated, printed copy sheets 18C which entry of the ink-unaged copy paper sheets into the next 

are transported to the fmal downstream drying station 60 liquid application station including into said coating 

16, 16a. On machines having two coating stations 12 station. 

and 13 used for the application to two superposed coat- 2. A printing machine according to claim 1 having 
ings, either of which may be spot or continuous, matte two adjacent downstream coating sUtions, character- 
or glossy, the dried, printed copy sheets 18B are moved ized by the presence of another intermediate in-line 
through the first coating station 12 to form coated. 65 drying station positioned in-line therebetween to effect 
printed copy sheets 18C which are moved through the the solidification of the coating applied at the first coat- 
second interstation drying station 25a to form dried ing station prior to the entry of the coated copy sheets 
coated copy sheets 18D. Sheets 18D are moved through into the second coating station. 



3. A printing machine according to claim 1 in which 
said coating station comprises a coating application 
assembly which is adjustably supported for coating 
association with either the plate cylinder, for the appli- 
cation of spot coatings, or the bl^et cylinder, for the 
application of continuous coatingSi to said copy sheets. 

4. A printing machine according to claim 1 in which 
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said intermediate drying station also comprises a vapor 

extraction means. 

5. A printing machine according to claim 1 in which 

said means comprises an air knife. 

* * * « * 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



63 



8 



United States Patent [19] [u] Patent Number: 4,895,070 

Bird ^45] Date of Patent: Jan. 23, 1990 



[54] LIQUID TRANSFER ASSEMBLY AND 
METHOD 

[75] Inventor John W. Bird, Westport, Conn. 

[73] Assignee: Birow, Incorporated, Westport, 
Conn. 

[21] AppLNo.: 217,412 

[22] Filed: Jul* 11, 1988 

[51] Inta^ B41L 23/00 

[52] U^, a 101/148; 101/216; 

101/349; 101/367; 118/46 

[58] Field of Search 101/348, 349, 147, 148, 

101/350, 152, 153, 174, 216, 367; 118/46 

[56] References Cited 

U.S. PATENT DOCUMENTS 

3,259,062 7/1966 Dahlgren 101/148 

, 3,411,442 11/1968 Muhlich 101/148 

3.786,746 1/1974 Roberts 101/350 

4,610,201 9/1986 Jeschke 101/DIG. 28 

FOREIGN PATENT DOCUMENTS 



Primary £xa/n/rter— Eugene H. Eickholt 
Attorney, Agent, or Firm — Perman & Green 

[57] ABSTRACT 

A liquid transfer assembly is shown which transfers a 
predetermined thickness of liquid to a moving surface, 
the assembly employing a shearing action to achieve the 
predetermined thickness. The system includes a supply 
means for providing a source of the liquid; a fu-st arcu- 
ately shaped surface which moves at a first speed and is 
adapted to contact the supply means so as to obtain a 
coating of liquid on its surface. A second surface is 
juxtaposed to the first sxirface but not in contact there- 
with, moves at a second speed different from the first 
speed; and the distance between the two surfaces is 
sufficiently close that the Uquid on the first surface 
comes in contact with the second surface at their near- 
est point of proximity. Thus, by virtue of the different 
surface velocities, the liquid is subjected to a shearing 
action at the nearest point of proximity with a deter- 
mined amount thereof being transferred to the second 
surface. 
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predetermined thicicness. The system includes a supply 

LIQUID TRANSFER ASSEMBLY AND METHOD means for providing a source of the liquid; a first arcu- 

ately shaped surface which moves at a first speed and is 

FIELD OF THE INVENTION adapted to contact the supply means so as to obtain a 

This invention relates to offset lithographic printing ^ coating of liquid on its surface. A second surface is 

and more particularly to a means and method for trans- juxtaposed to the first surface but not in contact there- 

ferring liquid from a reservoir to an offset lithographic moves at a second speed different from the first 

plate cylinder. speed; and the distance between the two surfaces is 

^«^^r^»^v, sufficiently close that the liquid on the first surface 

BACKGROUND OF THE INVENTION lo comes in contact with the second surface at their near- 

In offset lithographic printing, each printing stage est pomt of proximity. Thus^ by virtue of the different 

includes a plate cylinder, to which printing , plates are surface velocities, the liquid is subjected to a shearing 

tightly fastened around its circumference. The plate action at the point of proximity with a determined 

cylinder is equipped with inking and dampening mecha- amount thereof being transferred to the second surface, 

nisms. The plate includes both image and non-image T>T?c/^t>TTrrT/^xr t-ttt- 

areas which are substantially coplanar, the image por- DESCRIPTION OF THE DRAWINGS 

tions being hydrophobic and the non-image areas being FIG. 1 is a side, schematic view of an offset litho- 

hydrophiiic. The dampening system applies an aqueous graphic printing apparatus showing the relationship of 

solution to the non-image areas and the inking system the liquid transfer assembly thereto, 

applies a greasy ink to the image areas. The plate cylin- 20 pjQ 2 is an expanded view of the contact surfaces of 

der transfers its image to an intermediate blanket cylin- liquid transfer assembly, 
der which has a specially composed smooth rubber 

blanket surface. Printing stock in either sheet or webbed DETAILED DESCRIPTION OF THE 

form is fed against the blanket cylinder by an impression INVENTION 

cylinder and the ink (and dampening solution), is trans- 25 ^^^^^^^^^ ^^^^ ^^e following copending appli- 

ferred to the prmtmg stock thus completing the pnntmg nations, all of which describe further details of an offset 

operation. ... . , lithographic printing apparatus useful in conjunciion 

In applicator roll assemblies used with conventional invention hereof. The disclosure of each is 

Khographic pnntmg cyhnders, a pick-up roil is par- incorporated herein expressly by reference: U.S. patent 

tiaUy immersed m a trough contammg a contmuous 30 ^ ^^^^ 65,914 filed June 24, 1987 and 

2Sn.lStio?'^^^^^ S tr'^k^n'^rnlt ^^^'^ ^^^oating and Printing Method and Apparatus 

coatmg composition. The surface of the picx-up roll r j- a t ^ * ^ » j rro t*^ vt 

''picks up" a relatively thick coating of the liquid and ^J'^lf^l "^.t^'f ff ^"^^' l ^"""^ ^A' -^f. 

rotates it into contact with a meterbg roll which con. t^^Tf' ^^^"^^ ^"^^ 

trols or meters the thickness of the coatmg which is to 35 ^^^^'^ ^ 'Z^ l 1 . « , , 

remain oh the surface of the pick-up roll. Excess liquid ^T-''' ^^^^ P^^.^^/^^f,^^^ 10 bi^ket 

is returned to the trough. Further rotation of the pick- ^^^^^^^^^ unpression cyhnder 14 are all of the 

up roU brings it into pressure contact with an applicator convenUonal variety normally found m offset Utho- 

roll whereby the applicator roll obtains a coating of the g^^P*^*^ pnntmg machines. Plate cylinder 10 is provided 

liquid from the pick-up roll. Finally, the applicator roll 40 with a plate clamp aperture 16 wherein the print plate 

rotates into pressure contact with the plate cylinder (or (*^ot shown) is clamped to the external circumference of 

in some instances the blanket cylinder) which is coated P^ai^^ cylinder 10. In a similar manner, blanket cylinder 

with the liquid by the pressure/rolling action of the provided with a blanket clamp aperture 18 where 

applicator roll. blanket is secured. As is well known, a continuous 

As the applicator roll moves about the outer periph- 45 conveyer belt, schematically shown at 20, feeds sheets 

ery of the plate cylinder, it comes into contact with a imprinted between blanket cylinder 12 and im- 

plate clamp aperture where plates are secured to the pression cylinder 14. 

outer periphery of the plate cylinder. Unless the appii- ' A dampening system 22 includes a pick-up roll 24 
cator roll/plate cylinder contact pressure is very which has a part ofits circumference immersed in liquid 
closely controlled, the clamp aperture will often cause 50 ^^^^ 26 (e.g. water), A metering roll 28 is positioned to 
the applicator role lo slightly move away from the co-act with pick*up roll 24 to remove excess and other- 
periphery of the plate cylmder as the plate clamp aper- wise assure a continuous film of liquid on pick*up roll 
ture passes beneath it. This can create an interruption in 24. An applicator roll 30 is positioned so as to be close 
the application of the liquid to the plate with resulting to^ but not in contact with pick-up roll 24 as well as the 
nonuniformities in the printed product* 55 outer surface of plate cylinder 10. In this preferred 
Accordingly, it is an object of this mvention to pro- embodiment, pick-up roll 24, metering roll 28 and appli- 
vide an improved liquid transfer assembly for offset cator roll 30 are each individually driven by separate 
lithographic printing apparatus. motors so as to enable the speed of each to be individu- 
It is another object of this invention to provide an ally adjusted. While not shown," additional coating sta- 
improved liquid transfer assembly for offset litho- 60 tions for the purpose of applying inking solutions or 
graphic printing apparatus wherein uniform layers of coating solutions may also be emplaced about the pe- 
applied liquid result from the action of the transfer riphery of plate cylinder 10 in the normal manner. It is 
assembly. here emphasized that the liquid transfer principle to be 



SUMMARY OF THE INVENTION 



hereinafter discussed with respect to the dampening 
65 system, applies, in substance, to other coating applica- 
A liquid transfer assembly is shown which transfers a tion stations, 
predetermined thickness of liquid to a moving surface, Referring now to FIG. 2 in conjunction with FIG. 1, 
the assembly employing a shearing action to achieve the an expanded view of appUcator roll 30 is shown in con- 
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. junction with portions of plate cylinder 10 and pick-up The above described liquid transfer assembly is par- 
roll 24. After the surface of pick-up roll 24 leaves the ticularly adapted to application as a dampening system 
vicinity of metering roll 28, a layer of liquid 32 (e.g. for a plate cylinder. This is due to the fact that the 
water) resides on its surface. The peripheral velocity of viscosity of water is relatively constant (notwithstand- 
pick-up roll 24 is adjusted so that it exhibits a character- 5 ing temperature changes) and enables the dampening 
istically constant velocity VI. The distance between the system, once adjusted, to operate properly for long 
surfaces of applicator role 30 and pick-up roll 24, at periods of time. On the other hand, if the viscosity of 
their nearest point of proximity 34, is adjusted so that ti^e liquid is subject to large changes or is highly vis- 
the surface of applicator roie 30 comes into contact cous, this invention is less well suited. It is applicable to 
with liquid layer 32 as it passes therebetween. Velocity ^0 inking systems where ink of relatively medium to low 
V2 of applicator role 30 is adjusted to be greater than viscosities are employed and to coating applications 
VI so as to create, at proximity point 34, a shearing where relatively constant viscosity coating materials 
action on liquid 32. This shearing action causes a layer ^xe utilized. 

of liquid 36 to adhere to the outer periphery of applica- '^^^ invention further reduces the maintenance nec- 
tor role 30 and to be carried around its periphery until ^^^ary for offset printing apparatus and substantially 
it comes into contact at proximitv point 38 with the negates the need for chilling of the dampening solution, 
external periphery of plate cylinder 10. Here again, the ^^^^ known, especially for web presses, roll pres- 
velocity V3 of plate cylinder 10 is adjusted to be higher ^^^^^ generate substantial heat and cause the dampening 
than V2 so that a further shearing action occurs on solution to mcrease m temperature-thereby requiring 
liquid layer 36 as it reaches point 38. The shearing ac- 2° refrigeration This mvention decreases the resulting 
tion results in a layer of liquid 40 being applied to plate roll-generated heat and this reduces refngeration re- 
cylinder 10, quirements. 

By adjusting the relative velocities of the rolls/cylin- ^ understood that the above described em- 

der surfaces, the thicknesses- of Uquid layers 36 and 38 ^^^H^ent of the mvention is dlustrative only and that 

can be readily adjusted (assuming identical wetting modifications tWghom 

characteristics of the moving surfaces). More specif^ '^'^^ Accordingly this mvention is not to be re- 

^aiK, ac tK« w»i«^;t,, v-T ;c ^„r.r«oc«H .^AfU ^oc««^t VI garded as limited to the embodmient disclosed herein 

cally, as the velocity V3 is increased with respect to VI, u * u v j j r- j u j j i • 

a thicker layer of liquid 36 adheres to the surface of ;f,^^^^^ ^^^^^^^ ^ ^^^^^^ ^PP^"^^^ 

applicator role 30 In simUar fashion a^ 3, ^ ^ ^ transferring a predetermined 

of plate cylinder 10 is ^creased w^^^^ respec the veloc ^^^^^^ ^. ^ ^^-^ ^. 

ity V2 of applicator roll 30, the thickness of hqmd layer ^^-^ ^ ^^j^^.^^^ ^^^^^^^^ ^^1^^. ^^^^ the operat- 

40 can be made to mcrease. Conversely, as penphera^ • conditions experienced by said assembly, the combi- 

velocities V2 and V3 approach each other, the layer 40 ^ ^j^^, comprising: 

of liquid adhering to plate cylinder 10 will decrease in 35 ^^^^^^ ^^^^ fo, producing a source of said liquid: 
thickness. However, if the penpheral velocities become ^ ^quid bearing applicator roll movable at a first 
equal or so close as to negate a sheanng action, the speed and adapted to contact said supply means 
liquid layer thicknesses will split and tend to become and obtain a coating of said liquid on said surface; 
non-uniform. ^ pj^^e cyUnder juxtaposed to said applicator roll and 
. The above stated, non-contacting liquid application 40 adapted to be moved at a second speed different 
system provides a number of advantages. One is that from said first speed, said plate cylinder being 
there is no contact between apphcator role 30 and plate maintained out of contact with said applicator roil 
cylinder 10 thereby preventing any contact between but sufficiently close thereto that said liquid coat- 
applicator role 30 and plate clamp aperture 16. Another ing on said applicator roll comes in contact with 
is that the amount of wear on the respective rolls/cylin- 45 said plate cylinder at the nearest point of proximity 
der is greatly decreased. The system further provides of said roil and cylinder, whereby said liquid coat- 
for relatively easy adjustment of the amounts of liquid ing is subjected to a shearing action at said nearest 
to be applied to plate cylinder 10. As aforestated, it is point of proximity with a determined amount 
important that the peripheral velocities of adjoining thereof being transferred to said plate cylinder by 
rolls/cylinder be somewhat different to sustain the 50 shearing action. 

shearing action which creates the desired thickness of 2, The invention as recited in claim 1 wherein said 

liquid coating. liquid is water. 

The motive power for each of the rolls and cylinders 3. The invention as recited in claim 1 wherein said 

should be linearly adjustable in speed so as to provide liquid is ink. , 

the desired variability of circumferential velocities. 55 4, The invention as recited in claim 1 wherein said 

Hydraulic motors are preferred; however electric mo- liquid is a coating material. 

tors of the variable speed variety are also acceptable. * » » « • 
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[57] ABSTRACT 

A straight line flexographic printing method and ma- 
chine having a plurality of in-line liquid application 
stations, at least one of which is an upstream ink image- 
printing stations for printing ink images on a succession 
of cardboard copy sheets, and at least one of which is a 
final downstream liquid-application station which may 
be a coating application station for printing a protective, 
and/or aesthetic coating over selected portions of, or 
over the entire ink image-printed surface of each card- 
board copy sheet. The present method and apparatus 
mvolves the placement of a forced hot air drying station 
between each of the liquid application stations to evapo- 
rate volatile solvent/diluent from the ink images applied 
at each inking or coating station before the application 
of additional ink images or coatings thereover at the 
next downstream liquid application station. 

11 Claims, 1 Drawing Sheet 
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underprint is visibly different from the redness of the 

FLEXOGRAPHIC COATING AND/OR PRINTING same line extending onto unprinted areas of the sheet, 

METHOD AND APPARATUS INCLUDING due to variations in the ability of the sheet to quickly 

INTERSTATION DRIERS absorb the diluent/solvent. The same is true with rc- 
^ . ^ sp^ct to the lack of uniformity of surface appearance of 

BACKGROUND OF THE INVENTION a solvent-applied overcoating. 

The present application is a continuation-in-part of ^ cases where cost is not a factor and/or where the 

application Sen No. 65,914 filed June 24, 1987, now aesthetic advantages of a protective supercoating, gen- 

U.S. Pat No. 4,841,903. erally referred to as a coating in the flexographic indus- 

Conventional flexographic coating and/or printing try, are desired, it is known to provide the printing 

machines or presses comprise one or more image-piint* machine with a downstream coating station having a 

mg stations each having a plate cylinder to which is coating application unit for the application of an overall 

fastened a flexographic plate having raised image or protective coating over the entire printed area of the 

printing areas. Aqueous or solvent ink is applied to the copy sheets. 

raised image areas, which ink is transferred directly to While the in-line application of a protective or aes- 

an absorbent copy sheet or web. thetic coating over the flexographic images on a succes- 

This differs from lithographic printing in which the sion of copy sheets will improve the appearance of the 

flat, imaged surface of a plate is continuously wetted print and render it smear-resistant and weather-resist- 

with aqueous damping solution, which adheres only to ant, the relatively wet condition of the printing ink 
the background areas, and the plate is then inked with 20 composition, particularly in overprinted areas, at the 

oleoresinous mk composition which a^eres only to the time that the coating composition is applied thereover, 

unagc areas of the plate as wet mk. The mk is offset- produces a visible change in the appearance of the por- 

trmisferred to the rubber surface of a contactmg blanket ^^^^ ^he coating overlying the printed images during 

cylmder, and retransferred to the recepUve surface of a evaporation and/or absorp tion of the solvent, dilu- 

copy web or a succ«sion of copy sheets, such as of 23 ^ ^ glossy-sur- 

paper where the mk graduaUy harden or cures by protective coating acquires a non-utSonn flat. 

oxidation, in some cases after passing through a final „„„„ „ ^ „i ,„ . .5 i i • 

drying stadon located downstream of the fSl liquid r^&lS^''^ pardcularly areas over- 

apJli(^tion station where the voIatOe solvent is evapo- nmlti-prmted miages, and even the affected 
rated from the ink composition of the images, 30 areas are not mnfora m appearance dependmg up 

In muIticolorprintingVrocesses and machines of both fjf^^^f ^^^.f^ ^^erlymg pnnted 

flexographic and Uthographic types, the copy web or due to the solvent/diluent in the coating inter- 

sheets pass through a plurality ofink-printing stations in still-wet color mks. For example, 

which inks of different colors are printed over the same pnnted colored images, half-tone illustrations, and the 
areas in partial or complete registration to produce 35 like, which are intended to be emphasized or heightened 

multi-ink images or image portions having a variety of ^ appearance, by the application of glossy coatings 

desired colors or color-blends. However such multi-ink thereover, undergo loss or degradation in the unifor- 

images vary in sharpness, color-intensity and tone or appearance and their color during the 

hue depending upon the number of underlying ink por- cirying of the coating. 

tions. 40 These defects in color quality and coating appearance 

Stiff, heavyweight cardboard sheets, such as corru- are of substantial importance in cases where the addi- 

gated cardboard, can only be printed and/or coated on tional expense of one or more coatings is justified by the 

a straight line flexographic printer and/or coater since desired results, i.e., promotional displays, artwork, 

such sheets cannot be caused to wrap around and over product containers, etc. The defects, i.e., uneven sur- 
piate cylinders or impression cylinders, as is common 45 ^ace appearance of the coating(s) and the quality of the 

with lithographic presses and with some known flexo- underlying color images, detract from the appearance 

graphic presses which are used for printing flexible ofthecoatingand/or underlying images, particularly m 

sheets. the case of multi-colored images and are due to the 

Flexographic straight-line printing machines are em- presence of various amounts of residual volatile sol- 
ployed for the printing of relatively thick sheets of 50 vents, diluents, water, etc., within the flexographic inks 

higiily absorbent material, such as corrugated card- of the first images at the time that the second flexo- 

boar<i which are moved in a straight line, m flat condi- graphic images are applied thereover, and/or to the 

don, through one or more ink-printing stations. At each presence of volatile solvents, diluents or water within 

such station the thick absorbent sheets pass in the nip the second subsequent flexographic ink images at the 

between a flexographic plate cylinder and an impression 55 time that the coating is applied thereover. The applica- 

or back-up cylinder, the raised images on the plate ap- tion of a top coating over the printed images retards the 

plying flexographic ink directly to the absorbent surface volatile solvent, diluent or water against escape in the 

of each sheet, such as cardboard The flexographic ink final drying station, but the volatiles can eventually 

comprises resin, pigment and volatile diluents and/or migrate from the cardboard into the top coating during 

solvent and dries by the absorption of the diluent/sol- 60 the final drying of the printed cardboard, resulting in a 

vent into the absorbent surface. This results in some lossof perfection in the surface finish of the top coating, 

spreading of the printed images, lines, etc., with resul- These problems have not been important in cases 

tant loss of sharpness, detail and quality of print This is where the sheets being printed are cardboard shipping 

particularly true where different colored inks are cartons or the like, where high quality is not considered 

printed in partial or complete registration, which fur- 65 important However in some cases, such as with display 

ther causes variations in coloration or color tone be- cardboard and ultimate sale cardboard containers, such 

tween areas which are overprinted and areas which are as shoe boxes, toy boxes, clothing closets, etc, where 

not, e.g., the redness of a red line printed over a grey high quality, multi-color printing is important, it has 
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been necessary to print an outer paper sheet by means of tile avoids the accumulation of volatiles* in different 

higher quality printing processes and then adhere or quantities, in different areas of the printed copy sheets 

laminate the printed sheet to the cardboard support. or cardboard sheets, depending upon the number of 

This is expensive and labor-intensive. The present in- overprints, the presence of which can continue to cause 

vention makes this unnecessary for many Hexographic S the images to spread or broaden and/or can result in 

applications. color degradation and degradation in the uniformity of 

It is known to provide one or more drying stations the appearance of an overcoating, if present, 

between inking stations on continuous web flexographic The present invention is concerned with drying or 

printing machines. However such machines convey the solvent/dUuent evaporation prior to the application of a 

copy sheet through a tortuous path and thus are only 10 second ink or a supercoating over the printed images^ 

useful for printing flexible webs and not sheet lengths or xjje coating compositions conventionally used to 

cardboard blanks. apply protective or aesthetic coatings over printed im- 

It is an object of the present invention to provide a ^ges are aqueous solutions, dispersions or emulsions of 

novel flexographic printing and/or coating method and water-dispersible or water-soluble film-forming binder 

apparatus for the in-line application of one or more inks 15 materials, such as acrylic resins, hydrophilic colloids, 

and/or protective or aesthetic coatings over imaged ^^yj alcohol, etc. Also, coating compositions free of 

subject matter flexographically printed onto each of a volatile solvents or vehicles are commonly used, such as 

succession of heavyweight absorbent copy sheets while precursor compositions which are polymerizable 

avoidmg the usual degradation of sharpness, detail, ^^^^1,,^ exposure to ultraviolet or otiier radiation, 

color muformity or loss of uniformity of the surface 20 ^^^^ compositions are based upon liquid acrylic mono- 

appearance of areas of the mk(s) and/or coatmg applied pre-polymers. or photopolymers and photoiniti- 

over the previously mk-prmted miages. cross-linking agents and/or other conventional 

It IS another obj«:uve of the pr^t invention to ^ e^jents. BoUi solvent-applied and solvent-free coat- 

provide a flexographic printing method and apparatus compositions can produce microporous coatings 

for providmg qn^ty flexographic pnntmg di- 25 a^fpenneable to Volatiles. While ±ey are ^^^^^ 

rectiy on heavyweight sheets, such as corrugated card- j j ^ / ^ ^ 

i^to^^cLStt ^tf?ti't' ^ ^ . 

EssentiaUy, the present inv^on is concerned with 30 M«lUcoIor fl«ographic pnnted ink miages com- 

providing high qurSity flexographic copies of the types ^« usmg inks containmg pigments of 

desired, durecdy on heavyweight absorbent sheets par- primary colon which, when combmed m su- 

ticulariy in cases where the additional expense of multi- Perposition, produce different secondary colors de- 

pie colors and supercoatings is justified by the desired P*^"^^« ^P°^ "^f °*»*y number of primary colors 

results 35 "^^* however, unless each ink image is dned sufn- 

cientiy to evaporate the solvents and water present 

SUMMARY OF THE INVENTION therein, before a second ink is printed in partial or full 

The present flexographic metiiod and apparatus pro- registration thereover, said solvents and water produce 

vides for the inline forced hot air drying of flexographic blemishes in the total image when they are eventually 

ink images, including multicolor images and photo- 40 evaporated. Such blemishes include voids uneven tones, 

graphic reproductions, printed or applied at one liquid ragged edges, etc. 

appUcation station before the application of a second Another problem, pertment to the embodiment of 

printing ink or a continuous or spot coating over said drying between pnnting stations, relates to the reduced 

ink images at the next downstream liquid application receptivity of wet images for images and/or supercoat- 

station by interposing an in-line drying station between 45 ings applied thereover, i}roducing uneven, discontinu- 

each of said liquid application stations in order to pre- ous or spotty images or supercoatings havmg "holi- 

dry the first colored ink images prior to the application ^^ays" or areas which have not accepted the images or 

of images of a second color or a final coating thereover, supercoating. 

whereby the drying of each ink removes volatile sol- 'The novel flexographic method and apparatus of the 
vents/diluents which can cause the ink images to spread 50 present invention overcomes these problems with stiff, 
or broaden, and/or blemish the next ink or coating heavyweight absorbent sheets by drying the ink-imaged 
applied thereover. <^opy sheets prior to the application of additional ink 
The evaporation of volatile solvents/diluents firom imagesand/orprior to the application of a coating over 
flexographic ink. images applied to stiff, absorbent the ink-printed images, whereby substantially-perfect 
sheets is unknown and unobvious since such images are 55 flexographic images and/or coatings having excellent 
intended to dry by absorption of the volatile solvents/- uniformity, color tone and surface properties, such as 
diluents and oil of the ink into the absorbent paper sheet, gloss, are produced on stiff copy sheets, such as card- 
such as the outer paper ply of a corrugated cardboard. board, printed and/ or coated in a straight line flexo- 
However I have discovered that the interstation evapo- graphic apparatus, 
ration of such volatiles dries the ink images before they 60 — _ wtoq 
can spread, bleed or wick into the absorbent paper sup- 
port, thus preserving their sharpness, detail and color- FIG. 1 is a vertical cross-sectional view of a flexo- 
ation. Moreover such evaporation dries the surfaces of graphic printing and punching machine, illustrating 
the first printed images so that they are more receptive four liquid application stations and the interposition of 
to second images or coatings applied thereover and 65 inline drying stations between each of the liquid appli- 
more resistant to being diluted, spread and/or broad- cation stations and including a final downstream in-line 
ened by the volatiles present in the second applied im- drying station in advance of an optional die cutting, 
ages or coating. Moreover the pre-removal of the vola- folding and/or gluing creasing station. 
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DETAILED DESCRIPTION 

Referring to the drawing, FIG. 1 illustrates a flexo- 
graphic printing machine 10 comprising four liquid 
application stations 11, 12, 13 and 14 the final down- 5 
stream station 14 being a coating station, if desired, an 
an optional die cutting, creasing, folding and/or gluing 
station 15 at which the printed cardboard copies are die 
cut into desired shapes, such as carton blanks, and 
creased for folding purposes, if desired, prior to stack- 10 
ing at 16, 

As illustrated, the present apparatus includes a feed- 
ing station 17 for feeding a continuous supply of card- 
board blanks or sheets 18 in a straight line between a 
plurality of feed rolls 19 into and through each of the 15 
liquid application stations 11 to 14 in which each sheet 
18 is engaged between an upper impression cylinder 20 
and a lower printing cylinder 21. The printed blanks 18 • 
are finally fed to a cutting and creasing press station 15 
in which they are die cut and creased, and moved to a 20 
stack 16. 

Each of the flexographic printing stations 11 to 14 
comprises a flexographic plate cylinder 21, the fmal 
downstream one of which, in station 14, can be one for 
printing an overall or spot coating over the portions of 25 
the sheet 18 printed with ink images in stations 11, 12 
and 13. The liquid application systems in stations 11 to 
14 each comprise the plate cylinder 21, a metering roll 
22 with associated doctor blade 23, an application roll 
24 and an ink (or coating) supply 25. The illustrated ink 30 
(or coating) supply 25 is a pan into which the roll 24 
extends to receive a continuous supply of the ink or 
coating composition as it is rotated in the counter-clock- 
wise direction. However most commercially available 
flexographic printing machines pump the ink or coating 35 
supply as a continuous supply onto the surface of the 
applicator roll 24. The doctor blade 23 is adjustable 
relative to the surface of the metering roll 22 in order to 
control the thickness of the ink or coating layer moved 
onto the plate surface on the plate cylinder 21 for trans- 40 
fer to the undersurface of each cardboard sheet 18, 

The apparatus includes conventional registration 
means, including feed rolls 19, so that each sheet 18 and 
the plate on each printing cylinder 21 are in exact regis- 
tration to precisely control the areas of each sheet 18 to 45 
be printed with different colored inks at stations 11 to 14 • 
or to be printed with coating composition at station 14. 

The multi-printed sheets 18 are moved into the op- 
tional station 15, which includes a movable cutter/- 
crease die 26 and an anvil 27, in order to cut away 50 
and/or crease predetermined portions thereof to form 
printed blanks 28 which are stacked at 16. 

The essential novelty of the present flexographic 
printing apparatus resides in the plurality of interstation 
driers 29, one or more of which are located after each of 55 
the printing stations 11 to 14 for purposes of rapidly 
drying the ink images applied to sheets 18 at each print- 
ing station 11 to 13 before the printed sheets enter the 
next printing station and to dry the final ink or coating 
after print station 14. This has been found to result in 60 
substantially sharper, clearer images being produced on 
the cardboard sheets as compared to conventional 
straight line flexographic printers which permit the 
images to dry by absorption of the volatfle ink soWent- 
/diluent into the cardboard surface. Moreover the pres- 65 
ent apparatus has been found to permit the overprinting 
of different colored inks in partial or complete registra- 
tion without dilution or spreading or alteration of the 
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sharpness or color tone of the underlying images. The 
pre-drying of the underlying images sets their color and 
sharpness, preventing them from being spread and di- 
luted by absorption by the cardboard sheet. Moreover 
the pre-drying of the images renders them more resis- 
tant to being redissolved and spread or diluted by the 
volatile solvent/diluent of the next-applied ink, and 
provides a pre-dried ink surface which is more recep- 
tive to being overprinted with the next-applied ink and 
is resistant to being drawn back off the cardboard sur- 
face by the pressure of the next ink printing cylinder 21. 

Referring to FIG. 1, each interstation drier 29 com- 
prises at least one elongate tubular forced hot air knife 
30 which is closely-spaced from the printed undersur- 
face of the sheets 18, and an associated pair of elongate 
tubular vapor suction means 31 for withdrawing the 
evaporated ink vehicle or solvent to a recovery unit or 
for safe release to the outside atmosphere. 

In operation, the inked plate on the first flexographic 
cylinder 21 is routed against the ink-receptive surface 
of each cardboard sheet 18, to which the wet flexo- 
graphic ink images are transferred to form an image- 
printed copy sheet 18. Each sheet 18 is conveyed, im- 
aged face down, through a first drying interstation 29, 
comprising at least one forced hot air knife 30 and a 
spaced pair of vapor-extraction units 31 which with- 
draw and convey the volatile vehicle vapors to a recov- 
ery unit, to the atmosphere or for other safe disposal. 

As illustrated, each printed copy sheet 18 is conveyed 
past the first air knife 30 to fonn a dried printed copy 
sheet which is moved into the next liquid application 
station 12. 

The air knife 30 and the extraction units 31 are con- 
ventional elements normally used as final drying ele- 
ments on printing and coating machines of different 
types, and are sufficiently small in diameter, i.e., about 
two inches, that they can be accommodated within the 
small areas present between printing stations on con- 
ventional straight-line flexographic printing machines. 
Knives 30 are elongate tubular elements provided with 
an elongate narrow slot formed by opposed, converging 
walls. Heated air is circulated through the tubular ele- 
ments under pressure and is expelled from the elongate 
slot as a concentrated narrow band of high speed hot air 
which is directed against the undersurface of the ink- 
printed copy sheets 18 to evaporate the volatile solvent 
or vehicle therefrom to release vapor which is with- 
drawn through elongate slots in the extraction units 31. 
Substantial drying is produced by the each air knife 30, 
but a spaced second air knife may be included at each 
drying station 29 to insure complete drying prior to the 
entry of the copy sheets 18 to the next liquid application 
station. 

In the apparatus of FIG. 1, the second ink application 
station 12 is another ink printing station, such as for 
printing ink of a second color. Thus the various ele- 
ments of station 12 are numbered similarly to those of 
station 11. 

The printed copy sheets 18 exiting the second print- 
ing station 12 are moved by feed rollers 19, printed side 
down, through the second drying mterstation 29 which 
is similar to the first drying station and comprises a 
similar elongate air knife 30 and a similar spaced pair of 
extraction units 31. 

The line of forced hot air from the second knife 30, 
across the width of the copy sheets printed in station 12, 
substantially dries the second-applied ink images by 
evaporating the vehicle therefrom, after which the 
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dried, copy sheets 18 are conveyed by downstream feed after applied solvents. Conventional drying by absorp- 

rollers 19 for entry of the twice printed copy sheets 18 tion is very slow, does not remove the solvents, diluents 

into the next printing station 13 where ink images of a or water from the copy sheets and retards drying m 

third color are printed over the pre-applied, pre-dried cases where the later appHed composition is apphed 

ink images, and are dried at the next downstream inter- 5 over pre-printed areas of the absorbent copy sheet, 

station drier 29 prior to entry into the fmai printing Thus the present flexographic printing process makes 

station 14. The final downstream station 14 can, if de- it possible to print stiff cardboard copy sheets, even 

sired, be a coating application station which is similar to those which have little or no porosity and little or no 

the inking stations 11 to 13 with respect to flexographic absorbing ability, such as cardboard having a prmting 

plate cylinder 20 and its associated rollers, except that 10 face of high quality non-absorbant paper or plastic- 

the plate has an overall or spot coating surface, and coated cardboard, corrugated plastic board, and other 

coatmg composition rather than ink is fed thereto from similar materials on which quality images could not be 

supply 25. printed by conventional flexographic printing pro- 

Thus, the station 14 can be a coating station for the cesses, 
application of continuous spot coatings onto the pre- 15 It is to be understood that the above descnbed em- 
dried printed copy sheets 18 which are transported by bodiments of the invention are illustrative only and that 
feed rollers 19 past a final downstream drying station 29 modifications throughout may occur to those skilled in 
and its air knife 30 to evaporate the water or other the art. Accordingly, this invention is not to be re- 
volatile solvent/diluent from the coating and form final garded as limited to the embodiments disclosed herem, 
copies 18 which are cut, creased, folded and/or glued 20 but it to be limited as defined by the appended claims, 
and stacked. What is claimed is: 

In operation, a succession of cardboard copy sheets 1. In a flexographic, straight line printing machine 

18 is automatically moved in a straight line by feed comprising a plurality of liquid application stations each 

roller 19 and transported through two or more ink comprising a printing cylinder, at least one of which is 

printing stations into printing contact with two or more 25 an upstream ink printing station for the printing of ink 

flexographic cylinders 21 to print images, such as of images containing a volatile solvent/diluent onto a suc- 

different colors, on predetermined similar and/or differ- cession of individual cardboard copy sheets as such 

ent areas of the underside of each copy sheet, using sheets are moved therethrough, and at least one of 

conventional aqueous flexographic inks containing vol- which is a downstream printing station , and means for 

atile organic solvents(s) and water At each ink-printing 30 contiinuousiy feeding said mdividual copy sheets, with- 

station 11 to 14 a flexographic printing plate is fastened out bending, through said liquid application stations, the 

to a plate cylinder 21 and inked by means of metering improvement which comprises an mtermediate drying 

roUer 22. The ink is selectively received by the image station comprising at least one forced hot air means 

areas of the plate and transferred to the under-surface of positioned between each of said Uquid application sta- 

a copy sheet 18 passed in the nip of cylinder 21 and 35 tions to apply a line of forced hot air across tiie direc- 

impression cylmder 20. At this point, the ink unages on tion of travel of said sheets as they move therepast to 

each imaged copy sheet 18 still contain the volatile effect the evaporation of the solvent/diluent from tiie 

organic solvent and water. Ratiier tiian moving die ink images printed on said cardboard copy sheets pnor 

inked copy sheets 18 directiy from the first ink printing to the movement of the ink-imaged copy sheets mto the 

station to the next ink printing station 12, as is conven- 40 next liquid application station, to effect the drying of 

tional in the art, the present method and apparatus pro- said images prior to the application of the rink images or 

vides for intermediate or interstation drying of the a coating thereover, 

inked copies to evaporate the volatile organic solvent 2. A flexographic, straight Imc printing machme ac- 
from the ink images and copy sheet to form solvent-free cording to claim 1 in which one or more of the down- 
copies 18 prior to the apphcation of new ink images 45 stream application stations comprise coating stations for 
thereover. tiie application of spot coatings or continuous coatings, 

Flexographic processes are conventionally used to to said copy sheets, 

print ink unages onto absorbent paperboard, drying of 3. A flexographic, straight lane printing machine ac- 

the mk images being caused by the absorption of tiie cording to claim 1 in which each said mtermediate 

volatile ink vehicle into the copy sheet Heretofore it 50 drying station also comprises a vapor extraction means, 

has not been possible to apply high quaUty multicolor 4. A flexographic straight line printing machine ac- 

ink images onto cardboard in a single pass on straight cordmg to claun 1 which further comprises a fmal sta- 

Ime flexographic machines because the volatile solvent- tion for cutting the printed cardboard copy sheets, 

/diluent of the after-applied ink images redissolves and 5, A flexographic, straight-line printing machine ac- 

smears the first applied images which mask the absor- 55 cording to claim 1 comprising at least two adjacent mk 

bent copy sheet against rapid absorption of tiie after- printing stations for printing ink images of different 

applied solvent The same problem occurs when sol- colors in partial or complete registration on said card- 

vent/diluent-applied coating compositions are applied board copy sheets, 

over ink images in the flexographic process. 6. A method for tiie flexographic printing of a succes- 
The present invention solves tiiese problems by pro- 60 sion of cardboard copy sheets on a continuous straight 
viding the interstation forced hot air driers between line, flexographic printing machine which comprises 
each of the liquid application stations on a straight line the steps of cdntinuously feeding a succession of indi- 
flexographic printing and/or coating apparatus, vidual cardboard copy sheets, without bending, 
whereby the volatile solvents and water arc evaporated through a plurality of liquid application stations, each 
to dry the ink images rapidly before additional images 65 having a printing cylinder, mcluding at least one up- 
or coatings are printed thereover. Rapid evaporation stream ink printing station and one or more downstream 
drying renders the dry ink images resistant to bemg stations, printing images comprising volatile solvent- 
dissolved or smeared, and reduces the dwell time of the /diluent-containing ink onto said copy sheets as they 



move through each of said ink-printing stations to form 
imaged copy sheets, heating said imaged sheets after 
each ink-printing station by moving them past forced 
hot air which applies a line of forced hot air across the 
direction of travel of said sheets to substantially-com- 5 
pletely evaporate the volatile solvent/diluent therefrom 
to fonn dry imaged copy sheets, prior to movement 
thereof into the next liquid application station^ 

7. A method according to claim 6 in which one of said 
downstream printing stations comprises a coating sta- 10 
tion m which a coating is applied which covers the dry 
images printed at the ink printing stations. 

8. A method according to claim 7 in which a said 
coating is applied comprising a partial or spot coating 



which overlies only a portion of the dry images printed 
at the ink printing stations. 

9. A method according to claim 6 in which drying is 
accomplished by directing a narrow line of forced hot 
said air from air knives against said imaged copy sheets. 

10. A method according to claim 6 in which the evap- 
orated solvent/diluent is extracted from the area at 
which it is evaporated. 

11. A method according to claim 6 which comprises 
printing ink images of different colors in partial or com- 
plete registration at at least two adjacent ink printing 
stations. 

« « « « « 
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[57] ABSTRACT 

A coating apparatus for use m a sheet-fed, offset rotary 
printing press to selectively apply a protective and/or 
decorative coating to the wet ink surface of freshly 
printed sheets and including a coating unit having a 
pick-up roller for supplying aqueous coating material 
from a reservoir to the surface of a delivery cylinder 
mounted on a press delivery drive shaft, the delivery 
cylinder performing the dual function of a coating ap- 
plicator roDer and a delivery cylinder during coating- 
operations. 

22 Claims, 5 Drawing Sheets 
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disclosed in U.S. application Scr. No. 07/630,308 filed 

COATING APPARATUS FOR SHEET-FED, Dec. 18. 1990 entitled Vacuum Transfer Apparatus for 

OFFSET ROTARY PRINTING PRESSES Shect-Fed Printing Presses now U.S. Pat No. 

5,127,329. That application, the disclosure of which is 

BACKGROUND OF THE INVENTION 5 also incorporated herein by reference, discloses an ap- 

This invention relates to sheet-fed, offset rotary prim- paratus wbich can be employed to draw the unprintcd 

ing presses, and more particularly, to a new and im- side of a freshly printed sheet into engagement with 

proved apparatus for the in-line application of protec- rollers which support the sheet on the unprintcd side 

tive and decorative coatings to the printed surface of during transfer or delivery of the sheet from the impres- 

freshly printed sheets. sion cylinder after printing so that the wet ink on the 

Conventional sheet-fed. offset rotary printing presses freshly printed sheet docs not come in contact with 

typically include one or more printing stations through other apparatus in the press. The vacuum transfer appa- 

which individual sheets are fed and printed with wet ratus diisclosed in that application can be used as an 

ink. After final printing, the sheets are fed by a delivery alternative to the net type cylinder system disclosed in 

conveyor system to the delivery end of the press where the aforementioned DcMoore patent, or when used in a 

the freshly printed sheets are collected and stacked. In perfecting press, as a supplement to that system, the 

a typical sheet-fed, effect rotary printing press such as vacuum transfer apparatus being primarily blended for 

the Heidelberg Speedmastcr line ofpresses, the delivery use when only one-sided sheet printing is being pcr- 

conveyor system includes a pair of endless gripper formed by the press, and the net type cylmder system 

chains carrying laterally spaced gripper bars and grip- ^ being used when the press is operating in the pcrfcctor 

pers which are used to grip and pull freshly printed mode with two-sided sheet printing, 

sheets from the impression cylinder and convey the some printing applications, it is desirable that the 

sheets toward the sheet delivery stacker. The gripper ^^^ss be capable of applying a protective and/or deco- 

chams are dnven in precisely timed relation to the im- native coating over all or a portion of the surface of the 

pression cylinder by gripper chain sprocket wheels 25 printed sheets. Such coatings typically are formed of a 

laterally spaced between a delivery drive shaft momited uvK:urable or water-soluble resin applied as a liquid 

on opposite sid« of the press frame, the delivery dnve ^^^^^^ emulsion by an appUcator roller over the 

shaft bemg mecham^ly coupled by geys for synchro- ^^^j ^^^^ ^^^^^ 

nous rotauon with the impression cylinder appearance of the sheets. Use of such coatings is partic 

Smce the mks used with offset type.pnnung presses 30 ^^^^^^^ decorative or protecdve f^hes 

typioilly remain wet and tacky for some tmie after / production of posters, record 

printing, spcciai precautions must be taken to insure that • ^ I prouuuuun yi p«> , 

[he wet iiS si^ace of the freshly printed sheets are brochures, magazmes, folding cartons 

not marked or smeared as the sheeu are transferred ^ a «.atmg is to be applied the coat, 

from one printing station to another, and through the 35 f ^ ^"""^ ^^'""^ 

delivery system to the sheet deUvery stacker. One sys- P^^onned, most desirably by an m-lme coating 

tcm for insuring that the freshly printed sheets are not ^pphcation, rather than as a separate step after the 

marked or smeared during transfer is the transfer or P"°^«^ sheets have been dehvered to the sheet dehvcry 

delivery cylinder system marketed by Printing Re- . , , , , , . ^ 

search, Inc.. of Dallas, Texas under its registered trade- 40 ^anous suggestions have been made for applymg the 

mark "SUPER BLUE" That system, which is made and ^oatmg as an in-line press operation by usmg the final 

sold under license, is made in accordance with and pnnnng stauon of the press as the coatmg applicanon 

operates as described in US. Pat. No. 4.402,267, issued station. For example, in U.S. Pat. Nos. 4,270.483. 

Sep. 6. 1983 to Howard W. DeMoore. the disclosure of 4.685,414. and 4.779.557 there are disclosed coating 

which is mcorporatcd herein by this reference. In that 45 apparatus which can be moved into position to allow 

system, marking and marring of freshly printed sheets is blanket cylinder of the last printing stauon of a press 

prevented by employing transfer or delivery cylinders ^o be used to apply a coating material to the sheets. In 

provided with a coating of friction reducing material U.S. Pat. No. 4,796.556 there is disclosed a coating 

such as PTPE (Jeflon) over which are loosely mounted apparatus which can be selectively moved between the 

fiabric covers, referred to in the trade as "nets", and 50 blanket cylinder or the plate cylinder of the last printing 

which support the wet ink side of the freshly printed station of the press so that that station can be used as a 

sheets as they are pulled from the impression cylinder. coating station for the press. However, when coating 

Typically, in i multi-color press employing the apparatus of these types are used, the last printing su- 

"SUPER BLUE" cylinder system, each transfer cyiin- ^on can not be used to apply ink to the sheets, but rather 

dcr for conveying the freshly printed sheets from one 55 can only be used for the coating operation. Thus, with 

printing station to the next is supplied with a **SUPER these types of in-line press coating apparatus, the press 

BLUE" transfer cylinder system, and the delivery cyl- loses the capability of printing its full range of colors 

indcr for conveying the sheets from the last printing since the last printing station is converted to a coating 

station to the sheet delivery stacker is supplied with a station. 

"SUPER BLUE" delivery cylinder system. As used 60 Suggestions for overcoming the problem of the loss 

hereinafter, the term "net type cylinder" is intended to of a printing station when coating is desired have also 

refer to cylinders having fabric nets disposed over the been made, such as that set forth in U.S. Pat. Nos. 

support surface, such as of the general type disclosed in 4,934.305 which discloses a coating apparatus having a 

the aforementioned DcMoore U.S. Pat No. 4,402,267 separate timed applicator roller positioned to apply the 

and exemplified by the "SUPER BLUE" cylinder sys- 65 coating material to the printed sheet while the sheet is 

tcm. on the last impression cylinder of the press. This is said 

Another system which can be used to prevent mark- to allow the last printing station to be operated simuita- 

mg and smearing of the freshly printed sheets is that ncously as both an ink application station and a coating 
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Station so that no loss of press printing unit capability 
results. Another approach to providing a coating station 
without loosing the printing capabilities of the last 
printing station is to provide a totally separate coating 
unit down stream of the last printing station so that the 5 
coating is applied to the sheets after final printing and 
before the sheets have reached the sheet delivery 
stacker. Such an approach is suggested in U.S. Pat Nos. 
4,399.767 and 4,706,601. WhHe each of these sugges- 
tions provide coating stations which allow the final 10 
printing station to continue to be used for printing* they 
each suffer from the disadvantages of requiring the 
provision of separately driven coating applicator rollers 
and apparatus which must be precisely timed in relation 
to the movement of the sheet to be coated so as to insure 15 
precise registration between application of the coating 
material and the printed sheet The provision of sepa- 
rate timed applicator rollers require that the presses be 
modified to provide sufficient space within the presses 
to accommodate the added coating apparatus or to 20 
increase the length of the presses, and require additional 
and complex drive connections with the press drive 
system to achieve the required precise speed correlation 
between the sheets and the applicator rollers. Such 
modifications can be both expensive and cumbersome 25 
to install and maintain. 

Thus, there exists a need for a new and improved 
in-lbe apparatus for use in a sheet-fed, offset rotary 
printing press to selectively apply a protective and/or 
• decorative coating to the printed surface of freshly 30 
printed sheets which allows the final press printing 
station to continue to be used as a printing station, yet 
which does not require any substantial press modifica- 
tion or the addition of a separate timed applicator roller. 
As will be explained in more detail hereinafter, the 35 
present invention solves this need in an novel and unob- 
vious manner. 

SUMMARY OF THE INVENTION 

The present invention provides a new and improved 40 
in-line apparatus for selectively applying a protective 
and/or decorative coating to the surface of freshly 
printed sheets in a sheet-fed. offset rotary printing press 
which is highly reliable and effective in use, yet which 
does not require any expensive or substantial press mod- 45 
ification or result in any impairment of normal press 
operating capability. The present invention enables the 
press to be used to selectively apply the coating material 
to the freshly printed sheets as the sheets are conveyed 
from the impression cylinder of the last printing station 50 
of the press toward the sheet delivery stacker by utiliz- 
ing a delivery cylinder mounted to the existing press 
delivery drive shaft to perform the dual function of a 
coating material applicator roller and a sheet delivery 
cylinder so that no modification of the press is required 55 
to enable the press to be used for either coating or non- 
coating operation, and without impairment of any nor- 
mal press operations. 

More specifically, the present invention is intended 
for use in a sheet-fed, offset rotary printing press of the 60 
type having at least one printing station which includes 
a blanket cylmder and an impression cylinder disposed 
for printing ink onto sheets passing therebetween, and a 
delivery conveyor system for pulling freshly printed 
sheets off the impression cylinder and transporting the 65 
sheets toward the press sheet delivery stacker. For use 
of the present mvcntioa, the press must include a deliv- 
ery drive shaft disposed adjacent to and extending par- 
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allel with the impression cylinder, and which is driven 
in timed synchronous relation with the impression cyl- 
inder. 

In accordance with the invention, a delivery cylinder 
is mounted to the delivery drive shaft and provided 
with a coating blanket disposed over the peripheral 
outer surface of the cylinder, and adapted to engage and 
support the wet ink side of a freshly printed sheet A 
coating apparatus including a supply of liquid coating 
material and a pick-up roller disposed to receive coating 
materia] from the supply, is mounted to the press and 
operable to permit the pick-up roller to be moved into 
engagement with the delivery cylinder so that coating 
material on the pick-up roller is transferred to the coat- 
ing blanket of the d^very cylinder and then to the 
freshly printed sheet 

Preferably, the coating apparatus is mounted to the 
press downstream of the delivery drive shaft, and m- 
cludes means to selectively move the pick-up roller into 
and out of engagement with the delivery cylinder. 
When the pick-up roller is not m the operable position 
in engagement with the delivery cylinder, the delivery 
cylinder can be used for conventional noncoating sheet 
delivery by removing the coating blanket and, prefera- 
bly, replacing the coating blanket with a fabric net such 
as of the net type cylinder system previously described. 
To convert to a coating operation, the coating blanket is 
attached to the delivery cylinder and, depending upon 
the thickness of the sheets to be printed, packed with 
suitable packing sheets to increase the effective diame- 
ter of the cylinder so that pressure is applied to the 
freshly printed sheets against the impression cylinder by 
the coating blanket covered delivery cylinder. The 
pick-up roller is then moved to the operative position 
engaged with the delivery cylinder so that as freshly 
printed sheets are pulled by the delivery conveyor from 
the impression cylinder around the delivery cylinder, 
coating material applied to the delivery cylinder by the 
pick-up roller is transferred to the freshly printed sheets 
in the nip between the delivery cylinder and the impres- 
sion cylinder. 

Since the deUvery cylinder is driven by the delivery 
drive shaft in precise timed relation with the impression 
cylinder, exact registration between the application of 
coating material and the printed sheet is assured. Fur- 
ther, since the coating of the freshly printed sheets is 
carried out through use of a delivery cylinder mounted 
to the existing press delivery drive shaft, no substantial 
press modifications are required, and the press can be 
quickly and easily converted between coating and non- 
coating operation with no loss of printing capability of 
the final printing station. 

Many other features and advantages of the present ^ 
invention will become more apparent from the foDow- 
ing detailed description take in conjunction with the 
accompanying drawings which disclose, by way of 
example, the principles of the invention. 

BRIEF DESCRIFnON OF THE DRAWINGS 

FIG. 1 is a schemadc side dcvational view of a sheet- 
fed, offset rotary printing press having a coating appara- 
tus embodying the present mvcntion; 

FIG. 2 is an enlarged fragmentary side elevational 
view taken substantially within the circular area desig- 
nated "2" in FIG. 1 and showing the coating apparatus 
of the present invention during coating operation; 

FIG. 3 is a side elevational view similar to FIG. 2, but 
showing the coating apparatus in the inoperative posi- 
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tion with the coating pick-up roller and reservoir re- 
moved, and the blanket covering over the delivery 
cylinder replaced with a fabric net for non-coating 
printing; 

FIG. 4 is an enlarged fragmentary perspective view 5 
showing one side of the coating apparatus mounted in 
the press and illustrating the fluid path of coating mate- 
rial from a supply tank to the reservoir of the coating 
unit; 

FIG, 5 is an enlarged fragmentary perspective view 10 
illustrating the end mounting of the coating pick-up 
roller to its supjx)rt bracket; and 

FIG, 6 is an enlarged fragmentary sectional view 
taken substantially along the lines 6—6 of FIG. 4, 

DETAILED DESCRIFnON OF PRESE2m.Y 
PREFERRED EMBODIMENT 

As shown in the exemplary 'drawings, the present 
invention is embodied in a new and improved in-line 
apparatus, hercm generally designated 10, for selective 20 
use in applying a protective and/or decorative coating 
to the freshly printed surface of sheets printed in a 
sheet-fed, ofFset rotary printing press, herein generally 
designated 12. In this instance, as shown in FIG. 1. the 
coating apparatus 10 is illustrated as installed in a four 25 
color printing press 12, such as that manufactured by 
Heidelberger Druckmaschinen AG of the Federal Re- 
public of Germany under its designation "Heidelberg 
Spcedmaster 102V (40")," and which includes a press 
frame 14 coupled at one end, herein the right end, with 30 
a sheet feeder 16 from which sheets, herein designated 
18, are mdividually and sequentially fed into the press, 
and at the opposite end. with a sheet delivery stacker 20 
in which the finally printed sheets are collected and 
stacked. Interposed between the sheet feeder 16 and the 35 
sheet delivery stacker 20 are four substantially identical 
sheet printing stations 22, 24. 26 and 28 which can print 
different color inks onto the sheets as they are moved 
through the press 10, 

As illustrated, each of the printing stations 22, 24, 26 40 
and 28 is substantially identical and of conventional 
design, herein including a sheet feed cylinder 30, a plate 
cylinder 32. a blanket cylinder 34 and an impression 
cylinder 36, with each of the first three printing stations 
22, 24, and 26 having a transfer cylinder 38 disposed to 45 
withdraw the freshly printed sheets from the adjacent 
impression cylinder and transfer the freshly printed 
sheets to the next printing station via a transfer drum 40. 
The fmal printing station 28 herein is shown as equipped 
with a delivery cylinder 42 which functions to support 50 
the printed sheet 18 as it is moved from the final impres- 
sion cylinder 36 by a delivery conveyor system, gener- 
ally designated 44, to the sheet delivery stacker 20. 

The delivery conveyor system 44 herein'is of conven- 
tional design and includes a pair of endless delivery 55 
gripper chains 46, only one of which is shown in the 
drawmgs, carrying at regular spaced locations along the 
chains, laterally disposed gripper bars 48 havmg gripper 
elements 50 used to grip the leading edge of a sheet 18 
after it leaves the nip between the delivery cylinder 42 60 
and impression cylinder 36 of the last printing station 
28. As the leading edge of the sheet 18 is gripped by the 
grippcrs 50, the delivery chains 46 pull the sheet away 
from the impression cylinder 36 and convey the freshly 
printed sheet to the sheet delivery stacker 20 where the 65 
grippcrs release the finally printed sheet. The endless 
delivery chains 46 are driven in synchronous timed 
relation to the impression cylinder 36 by sprocket 



wheels 52 fued adjacent the lateral ends of a delivery 
drive shaft 54 which has a mechanically geared cou- 
pling (not shown) through the press drive system to the 
impression cylinder. The delivery drive shaft 54 extends 
laterally between the sides of the press frame 14 adja- 
cent the impression cylinder 36 of the last printing sta- 
tion 28, and is disposed to be parallel with the axis of the 
impression cylinder. In this instance, the delivery cylin- 
der 42, which is constructed to allow adjustments in 
diameter by suitable means, is Excdly mounted to the 
delivery drive shaft 54 so that the delivery cylinder is 
also rotated in precise timed relation to the impression 
cylinder. 

Preferably, each of the transfer cylinders 38 is 
equipped with an anti-marking system such as the afore- 
mentioned net type transfer cylinder system or the press 
12 can be supplied in the transfer positions with vacuum 
transfer systems of the type disclosed in the above-iden- 
tified copending U.S. application Ser. No. 07/630,308 
filed Dec 18. 1990, although as will become more ap- 
parent hereinafter, the use of such transfer systems is 
not required for the present invention and other types of 
transfer systems can be used. For reasons that will be- 
come more apparent hereinafter, for most effective use 
of the present invention, however, the delivery cylinder 
42 should be of the type which employs the "SUPER 
BLUE" delivery cylinder system, or, as an alternative, 
should employ in the delivery position, a vacuum trans- 
fer system such as disclosed in the above-identified 
copendmg U.S. application Ser. No. 07/630,308. 

In this respect, it is important to note that when the 
freshly printed sheets 18 are conveyed away from the 
impression cylinder 36 of the final printing station 28 by 
the gripper 50 carried by the delivery chains 4^, the wet 
inked surfaces of the sheets face the delivery drive shaft 
54 and the sheets must be supported such that the ink is 
not marked or smeared as the sheets are transferred. 
Typically, such support is provided by skeleton wheels 
or cylinders mounted to the press delivery drive shaft 
54, or as is now more commonly used, net type delivery 
cylinders such as of the "SUPER BLUE** delivery 
cylinder system type disclosed in the aforementioned 
DeMoorc patent More recently, vacuum transfer appa- 
ratus of the type disclosed m the aforementioned co- 
pending U.S. application Ser. No. 07/630,308 have been 
used in place of delivery cylinders or skeleton wheels to 
pull the unprinted side of the sheet away from the deliv- 
ery drive shaft 54 so that the wet ink surface of the 
sheets do not come into contact with any press appara- 
tus. It has been found, however, that when a protective 
or decorative coating material is applied to the wet mk 
surface of the sheets, the coating protects the wet ink 
against marking and smearing such that the coating 
applicator roller itself can be used to support the wet 
inked surface of the sheets without fear of damagtf to 
the freshly printed surfacc. 

In accordance with the present invention, the in-line 
coating apparatus 10 for selectively applying the pro- 
tective or decorative coating to the sheets 18 enables 
the press 12 to be operated m the normal manner with- 
out the loss of the fynal printing station 28, and without 
requiring any substantial press modifications by em- 
ploying the existing press delivery drive shaft 54 as the 
mounting location for the coating applicator roller. In 
presses 12 utilizing a net type delivery cylinder system, 
thai system can be quickly and easily converted to per- 
form, the dual function of being a coating applicator 
roller and a delivery cylinder. In presses having other 
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types of delivery systems such as skeleton wheels feet rotation of the pick-up roller 65, a sizitable motor 

mounted on the delivery drive shaft 54 or a vacuum 80, herein a hydraulic motor, is attached to one of the 

transfer apparatus as disclosed in the aforementioned side frames 62 and coupled to a suitable hydraulic fluid 

.copending U.S. application Ser. No. 07/630,308. con- source (not shown) through fittings 8L Attached to the 
version to a coating operation can be quickly and easily 5 output of the motor 80 is an output gear which is diiv- 

achieved by mounting on the press delivery drive shaft ingly coupled through a reduction gear 81 and a scries 

in place of the skeleton wheels or in addition to the of idler gears 82 each mounted on stub axles 84, to a 

vacuum transfer apparatus, a suitable support cylinder drive gear 86 attached to the end of a shaft 88 on which 

capable of performing the combined function of a coat- the pick-up roDer 68 is concentrically mounted The 
ing applicator roller and a delivery cylinder 42. Typi- 10 shaft 88 of the pick-up roller 68 is, in turn, joumalcd at 

cally, such a support cylinder will have a diameter each end to the brackets 64 through a rdcasablc semi- 

which provides no more than about a 0.090 inch clear- circular collar 90 (see FIG. 5) attached by bolts 92 to 

ancc between the cylinder support surface and the adja- the bracket. Herein, the axle of the terminal idler gear, 

cent impression cylinder 36. By utilizing the delivery designated 82', also serves as the shaft 72 for pfvotally 
cylinder 42 mounted on the delivery drive shaft 54 to 15 mounting the support bracket 64 to the side frame 62 so 

also act as a coating applicator roller, the present invcn- that when the bracket is rotated about the shaft, the 

don insures that the coating wil] be applied to the terminal idler gear remains engaged with the drive gear 

printed sheet 18 in precise timed regjstradon, and will 86 of the pick-up roller 68. 

permit the press to be operated with its full range of In this instance, as best as can be seen in FIG.. 6, the 
printing stations, yet allow fast, simple and convenient 20 pick-up roller 68 has a portion which projects laterally 
change-over from coating to noncoating operations, into the reservoir 66 containing the supply of coating 
and vice versa, with a TninimttTm of press down time. material, and a pair of upper and lower inclined doctor 
Toward these ends, the coating apparatus 10 of the blades 94 and 96 attached to the reservoir engage the 
present invention includes a relatively simple, positive roller surface to meter the coating material picked up 
acting and economical coating unit, generally desig- 25 from the reservoir by the etched surface 70 of the roller, 
naied 60, mounted to the press frame 14 down stream of The reservoir 66 herein is formed by an elongated, 
the delivery drive shaft 54 and positioned to sciecdvdy generally rectangular housing 98 having a generally 
supply coating material to the support surface of a de- C-shaped cross-section with a laterally extending open- 
livery cylinder 42 mounted on the deHvery drive shaft ing 100 along one side facing the pick-up roller 68, and 
As best can be seen in FIGS. 2, 4 and 6, the coating unit 30 is supplied with coating material from a supply tank 102 
60 herein comprises a pair of side framw 62, only one of disposed in a remote location within or near the press 
which is shown, it being understood that the other side 12. Preferably, the reservoir 66 is removably atuched to 
frame is substantiaDy the same as that of the side frame the brackets 64, herein by bolts 104 having enlarged, 
illustrated, attached to each side of the press frame 14. knurled heads 106, and which can be threaded through 
Pivotally mounted to one end of each of the side frames 35 slots 108 formed in the brackets to clamp the reservoir 
62 is a support bracket 64 carrying one end of a coating in place on the brackets. 

material reservoir 66 and cooperating coating' material To insure that an adequate supply of coating material 
pick-up roller 68 each disposed to extend laterally is* always present within the reservoir 66 and to prevent 
across the press 12 parallel with the delivery drive shaft coagulation and clogging of the doctor blades 94 and 96 
54. The coating unit 60 is mounted between the upper 40 by the aqueous coating material, the coating material is 
and lower runs of the delivery chains 46 down stream of circulated through the reservoir, herein by two substan- 
the delivery drive shaft 54, and positioned so that the tially identical pumps 110 and 112, one of which pumps 
outer peripheral surface 70 of the pick-up roller 68 can coating material from the supply tank 102 via a supply 
be frictionally engaged with the support surface of a line 114 to the bottom of the reservoir, and the other of 
delivery cylmder 42 mounted on the delivery drive 45 which acts to provide suction to a pair of return lines 
shaft. 116 coupled adjacent the top of the reservoir for with- 
As best seen in FIGS. 2 through 4, the support drawing imused coating material from the reservoir. By 
bracket 64 is pivotally attached to the end of the side circulating the coating material from the supply tank 
frame 62 by a shaft 72 disposed at the lower end portion 102 at a greater rate than the rate of withdrawal of 
of the bracket, and can be pivoted about the shaft by an 50 material by the pick-up roller 68, a substantially con- 
extensible cylinder 74, hereb shown as a hydraulic stant supply of coating material will always be present 
cylinder, one end 76 of wbicli is secured such as by within the reservoir 66. 

welding to the side frame, and the opposite end 78 of In this instance, the general arrangement of the pick- 

which is coupled through a pivot shaft 79 to the upper up roller 68, doctor blades 94 and 96, and reservoir 66 is^ 

end portion of the bracket By extending or retracting 55 substantially like that disclosed in US, Pat No. 

the cylinder 74, the extent of frictional engagement of 4,821,672 entitled DOCTOR BLADE ASSEMBLY 

the pick-up roUer 68 with the surface of the dt^vcry WITH ROTARY E>nD SEALS AND INTER- 

cylinder 42 can be controlled, and the pick-up roDer can CHANGEABLE HEADS^, the disclosure of which 

be completely disengaged from the delivery cylinder. can be reviewed for details concerning the structure 

The coating pick-up roller 68, which can be of con- 60 and operation of a pick-up roller and reservoir usable 

ventional design and preferably one such as the Anilox wi± the present invention. 

rollers manufactured by A,R.C. International of Char- Once the coating unit 60 has been installed in a press 

lotie.^ N.C, and sold under the name **PRINTMAS- 12, which basically only requires that the side frames 62 

TER" having an engraved ceramic or chrome outer be attached, such as with bolts, to the sides of the press 

peripheral surface 70, is designed to pick up a prcdetcr- 65 frame 14, and the hydraulic motor 80 be coupled with a 

mined uniform thickness of coating material from the suitable hydraulic source, the press can be quickly and 

reservoir 66, and then uniformly trznsfcr the coating to easily converted to the coating mode. In presses 12 

the suppon surface of the delivery cylinder 4Z To ef- already supplied with a net type delivery cylinder sys- 
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tcm, to conven to a coating operation, all that is neces- of a pressure adjustment screw 120 attached to the res- 
sary is thai the fabric net material (designated 122 in ervoir. and the bolts 92 and collars 90 are removed, 
FIG. 3) normally used over the support surface of the thereby pcnnitting the piclc-up roller to be lifted from 
net type delivery cylinder during noncoating press op- the coating unit 60. To remove the rescrvou- 66. all that 
crations, be removed and replaced with a coating blan- 5 need be done is to release the mountmg bolts 104 sccur- 
kct 124 capable of transferring coating material depos- ing the reservoir to the brackets 64, With the coatmg 
ited thereon onto the printed sheets. Typically, such a unit 60 moved by the extensible cylinder 74 to the mop- 
blanket 124 can be formed as a rubber covering such as crative position, the deUvery cylinder 42 can be con- 
used for the covering surface of the conventional blan- verted for normal delivery cylinder operation sunply by 
ket cylinders 34 of the press 12. in presses 12 having 10 removing the coating blanket 12i from the delivery 
conventional skeleton wheels or a vacuum transfer type cylinder 42 and replacing the blanket with a fabnc net 
apparatus such as that of the aforementioned copending 122. Alternatively, if a vacuum transfer apparatus such 
U.S.appHcationSer. No. 07/630,308, a suitable delivery as described in the aforementioned copending U.S. 
cylinder 42 can be fixed to the delivery drive shaft 54 appHcation Ser. No. 07/630,308 is mstalled m the press 
and a gimilar coating blanket 124 applied thereto over 15 12, that apparatus can be activated to deUver sheets 
the cylinder surface. fro^i the impression cylinder 36 without efTcctmg any 

It is important to note that during nonprinting opera- delivery cylinder change since the freshly printed side 
tions, the net type deHvery cylinder 42 docs not engage of the sheets will not come into contact with the dehv- 
the surface of the impression cylinder 36 during sheet ery cylinder. ^ ■ u 
delivery. However, when used as a coating applicator 20 In a typical noncoating operation of the press 12 wicn 
roUer during coating operations, the effective diameter the coating apparatus 10 installed, the coatmg unit 60 
of the delivery cyhnder 42 must be increased so that the will be in the inoperative position. In that situation and 
coating blanket 124 presses the sheet 18 against the with a net type deHvery cylinder 42 mstalled, the deliv- 
surface of the impression cylinder 36, as shown m FIG. ery cylinder will be covered with the fabnc net 122 so 
2. To increase the effective diameter of the delivery 25 that the delivery cylinder operates m tiic normal man- 
cylinder 42, the thickness of the coating blanket 124 ner with tiie wet ink side of the freshly prmtcd sheets 18 
applied over the support surface of the delivery cylin- being supported by the net covered surface of the dcliv- 
der 42 can be selected to correspond with the tiiickncss ery cylinder. Should the press 12 include a vacuum 
of the sheets 18 to be printed, or suitable packing sheets. transfer apparatus stich as disclosed ^^^^he ffo^^^^^^ 
such as paper sheets (not shovwi) of tiie type conven- 30 tioned copcndmg U.S. application Ser. No. 07/WU.3U», 
tionally used in conjunction with press blanket cylin- tiie delivery cylinder 42 can remain on the delivery 
ders 34, can be interposed between the delivery cylin- drive shaft 54, with or without a fabnc net 122, depend- 
der and the coating blanket. ' ^Pon whether or not the press is used for pcrfector 

While any suitable means can be used to attached the printing, 
coating blanket 124 to the support surface of the deliv- 35 When it is desired to convert to the coating mode of 

ery cyUnder 42. in this instance, as shown in FIGS, 2 operation, the press 12 is stopped just long enough to 

and 3. the deHvery cyHnder is supplied with clamps 126 replace the fabric net 122 on the dehvcry cyhnder 42 

attached by bolts 127 to the cyHnder adjacent the lead- with the coating blanket 124 packed to the required 

ing edge 130 to secure the leading edge of the coating extent necessary for providing the proper pressure to 
blanket 124 to the cylinder, and adjustable tensioning 40 effect coating of the sheet thickness to be pnnted. 

clamps 128 are provided adjacent the cyHnder traihng Thereafter, the pumps 110 and 112 are acnvated and the 

edge 132 for securing the traiHng edge of the blanket to press U re-started. The extensible cylmder 74 can then 

the cyHnder.- However, the tensioning claims 128 are be activated to control the presstire of ^e P^^k-up roller 

pivotally mounted at one end by a pin 129 to the cyHn- 68 against the dehvery cyhnder 42 to obum the d«u-ed 
der 42. and the blanket tension is adjusted through a bolt 45 appHcation of coating material to the freshly pnnted 

131 and nut 133 arrangemenL Depcndmg upon the sheets 18. ^« 
thickness of the sheets 18 to be printed and coated by Notably, with the coatmg apparatus 10 of the present 

the press 12, one or more layers of packing paper or the invention, no timing adjustments bcr^veen the dehvery 

Hke may be interposed between the support surface of cylinder 42 and the impression cyhnder 36 are reqmred 
the deHvery cyHnder 42 and the coating blanket 124 to 50 to achieve and maintain precise registration between 

increase the effective diameter of the cyHnder. Provi. appHcation of the coating material and the prmt^.sur- 

sion of the tensioning clamps 128 for attaching the coat- face of the sheets 18. Further, the coating unit 60 per- 

ing blanket 124 to the leading edge 132 of the deHvery mits a wide range of coating weights to be apphed to the 

cyHnder 42 allows for such control and adjustment printed sheets 18 by quickly and easily changmg pic*- 

Once installed, the coating unit 60 can remain in 55 up roUers 68 from those designed to produce a very 
position even though the press 12 is operated in the Hght coating appHcation to those designed to produce a 
non-coating mode. In this respect, when the coating very thick coating appHcation can be used, 
unit 60 is not m operation, the extensible cyHnder 74 can From the foregoing, it should be apparent that tnc 
be actuated to pivot the support brackets 64 canying coating apparatus 10 of the present myentaon provides a 
the pick-up roHer 68 and reservoir 66 about tiie shaft 72 60 higW y reHable, effective and economical m-hne appara- 
and away from the deHvery cyHnder 4i thus rendering tus for selectively applying coating matmal to the 
tiie coating unit inoperative. This tiien also frees die freshly printed sheets 18 in a sheet-fed, offset rotary 
pick-up roller 68 and reservoir 66 for fast and easy printing press 12 which allows the final pnnting stauon 
removal from tiic coating unit 60 for cleaning, service to continue to be used as a pnnt station, yet which docs 
or replacemenL To remove the pick-up roUer 68, tiie 65 not require any substantial prcss^ modification or the 
coating material is drained from tiic reservoir 66. and addition of a separate timed apphcalor roUer. While a 
tiie pressure exerted by the doctor blades 94 and 96 particular fonn of tiie present mvcnuon has been lilus- 
against the roHcr is released, tiierein tiirough operation tratcd and descn"bcd. it should be apparent that vana- 



5,176,077 

11 12 

tions and modifications therein can be made without crvoir and said pick-up roller between said first and 

departing from the spirit and scope of the invention. second positions. . - . • 

We claim: 8. The improvement as set forth in claim 7 wherem 
* 1, In a sheet-fed. offset rotary printing press of the said pick-up roller is rotatably driven by a motor at- 
type including at least one printing station having a 5 tached to said coating apparatus, 
blanket cylinder and an impression cylinder disposed 9. The improvement as set forth in claim 8 wi^erem 
for printing ink onto sheets passing therebetween, and a said delivery cylinder includes a rubber coating blanket 
delivery conveyor system for pulling freshly printed disposed over said peripheral support surface when said 
sheets from the impression cylinder and transporting pick-up roHcr is in said first operable position, and in- 
thc printed sheets toward a sheet deHvcry stacker, the 10 eludes a fabric net disposcc} over said peripheral suppon 
delivery conveyor system including a deHvery drive »urfacc when said pick-up roUer is in said second mop- 
shaft disposed adjacent to and extending parallel with erable position. 

the impression cylinder and driven in timed synchro- 10. The improvement as set forth m claim 9 wherem 

nous relation with the impression cylinder, the improve- said coating apparatus is mounted to said press down- 

ment comprising: 15 stream of said delivery drive shaft in the direction of 

a delivery cylinder mounted to said dcKvery drive travd of said sheets during transport by said delivery 

shaft and having an outer peripheral support sur- conveyor system. 

face adapted to engage and support a sheet being 11. The improvement as set forth in clami 1 wherem 
transported by said delivery conveyor system; said mounting means includes first and second side 
a coating apparatus including a supply of liquid coat- 20 frames mounted on said press, a support shaft mounted 
ing material, a rotatablc pick-up roller having an on and extending between said first and second side 
outer peripheral surface of substantially cylindrical frames, a support bracket attached to said coating appa- 
shape, and means for applying a coating of liquid ratus and movably coupled to said support shaft for 
coating material from said supply onto said outer pivotal movement between said first and second posi- 
Lj peripheral surface of said pick-up roDer; and 25 tions, and said selectively operable means includes an 
In means for mounting said coating apparatus to the extensible cylinder coupled between said coating appa- 
i^' press adjacent said delivery cylinder including ratus and said support bracket and operable to move 
^ selectively operable means for moving said pick-up said coating apparatus toward and away from said de- 
N roller between a first operable position with a por- livery cylinder. ^ 
ip tion of said peripheral surface of said pick-up roller 30 12, In a sheet-fed. offset rotary prmtmg press of tfte 
engaged with said support surface' of said delivery type mduding at least one printing station havmg a 
3 cylinder, and a second inoperable position with blanket cylinder and an impression cylinder disposed 
* said peripheral surface out of engagement with said for printing wet ink onto sheets passing therebetween. 
01 support surface of said deHvery cylinder, whereby and a deHvery conveyor system for puUing freshly 
when said pick-up roller is in said first operable 35 printed sheets from the impression cyHnder and trans- 
it position, liquid coating material from said supply porting the printed sheets toward a sheet delivery 
TZ applied onto said peripheral surface of said pick-up stacker, the deHvery conveyor system comprismg a pair 
y1 roller is transferred to said support surface of said of endless grippcr chains disposed on opposite sides of 
f1 delivery cylinder and to said freshly printed sheet. the press and supporting therebetween gripper bars and 
2. The improvement as set forth in claim 1 wherein 40 grippers spaced along the chains, the gripper chains 
S said deHvery cylinder includes a coating blanket dis- being driven in timed synchronous reUtion with the 
^ posed over said peripheral support surface. impression cyHndcr by hiterally spaced sprocket whcck 
M= 3. The improvement as set fonh in ^^^'^ 1 wherein mounted on opposite ends of a deHvery dnvc sh^ 
said deHvery cyHnder includes a removable coating disposed adjacent to and extending parallel with the 
blanket disposed over said peripheral support surface 45 impression cyHnder, the improvement comprising: ^ 
when said pick-up roller is in said first operable position. a deHvery cyHnder mounted to said deHvery dnvc 

4. The improvement as set forth in claim 3 wherein shaft between said sprocket wheels and havmg an 
said coating blanket has a rubber outer surface, outer peripheral 'suppon surface covered by a rc- 

5. The improvement as set forth in claim 3 wherein movable coating blanket adapted to engage and 
said deHvery cyHnder includes a fabric net disposed 50 support the wet ink side of a sheet being trans- 
over said peripheral support surface when said pick-up ported by said gripper bars; 

roUer is m said second inoperable position. a coating apparatus including a supply of hquid coat- 

6. The improvement as set forth in claim 1 wherein ing material, a routable pjck-up roUcr haymg an^ 
said coating apparatus mcludes an elongated reservoir outer peripheral surface of substantially cyHndncaJ 
containing said supply of Hquid coating material, said 35 shape conununicating with said supply, and means 
reservoir being disposed to extend paraHd with said for applying Hquid coating material from said sup- 
pick-up roHer with a portion of said peripheral surface ply onto said peripheral surface of said pick-up 
extending into said reservoir in contact with Hquid coat- roller; and, 

ing material contained therein, and at least one doctor means for mounting said coating apparatus to the 

blade attached to said reservoir and cngagmg said pe- 60 press adjacent the dcHvcry cyHnder, said means 

ripheral surface, said doctor blade acting to Hmit the including selectively operable means for moving 

amount of Hquid coating material appHed onto said said coating apparatus between a first operable 

peripheral surface from said reservoir, position with a portion of said peripheral surface of 

7. The improvement as set forth.in r-Tnim 6 wherein said pick-up roDer engaged with said deHvery cyl- 
said reservoir and said pick-up roller are movably cou- 65 inder, and a second inoperable position with said 
pled to said press and said selectively operable means peripheral surface of said pick-up roller out of 
includes, an extensible cyHnder coupled between said engagement with said deHvery cylinder, whereby 
reservoir and said press and operable to move said res- when said coating apparatus is in said fu^t operable 
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position, liquid coating material from said supply with a portion of said peripheral surface of said 
metered onto said peripheral surface of said pick- pick-up roller engaged with said delivery cylinder, 
up roller is transferred to said delivery cylinder and and a second inoperable position with said pcriph- 
to said freshly printed sheet, and when said coating era! surface of said pick-up roller out of engage- 
apparatus is in said second inoperable position, said 5 mcnt with said delivery cylinder, whereby when 
delivery cylinder is disposed for non-coating sheet said pick-up roller is in said first operable position, 
delivery operation. liquid coating material from said supply applied to 

13. The improvement as set forth in claim 12 wherein said peripheral surface of said pick-up roller is 
the effective diameter of said delivery cylinder covered transferred to said delivery cylinder and then to 
by said coating blanket is sufficient to apply pressure to 10 said freshJy printed sheet* 

sheets against' said impression cylinder as said sheets are 17. A sheet-f«l, offset rotary printing press as set 

pulled from said impression cylinder by said grippcr forth in claim 16 whdrein said delivery cylinder in- 

bars. dudes a removable coating blanket disposed over said 

14. The improvement as set forth in claim 13 wherein peripheral support surface when said pick-up roller is in 
said coating blanket has a rubber outer support surface. 15 said first operable position. 

15. The improvement as set forth in claim 14 wherein IS. A sheet-fed, offset rotary printing press as set 
said coating apparatus is disposed downstream of said forth in claim 17 wherein said coating blanket has a 
delivery drive shaft in the direction of travel; of said rubber outer surface. 

sheets during transport by said delivery conveyor sys- 19. A sheet-fed, offset rotary printing press as set 

tern. 20 forth in claim 17 wherein said delivery cylinder m- 

16. A sheet-fed, offset rotary printing press including: eludes a fabric net disposed over said peripheral support 
at least one printing station having a blanket cylinder surface when said pick-up roller is in said second mop- 

and an impression cylinder disposed for printing crabie position. 

wet ink onto sheets passing therebetween; 20. A sheet-fed, offset rotary printing press as set 

a delivery conveyor system for pulling freshly 25 forth in claim 19 wherein said coating apparatus in- 

prinlcd sheets from the impression cylinder and eludes an elongated reservoir containing said supply of 

transporting the printed sheets toward a sheet de- liquid coating material, said reservoir being disposed to 

livery stacker, the delivery system including a de- extend parallel with said pick-up roller with a portion of 

livery drive shaft; said peripheral surface extending into said reservoir in 

a delivery cylinder mounted to said delivery drive 30 contact with liquid coating material contained therein, 

shaft and having an outer peripheral support sur- and at least one doctor blade attached to said reservoir 

face adapted to engage and support a sheet being and engaging said peripheral stirface, said doctor blade 

transported by said delivery conveyor system; acting to limit the. amount of liquid coating material 

a coating apparatus mcluding a supply of liquid coat- applied onto said peripheral surface from said reservoir, 

ing material, a rotatabie pick-up roller having an 35 21. A sheet-fed, offset rotary printing press as set 

outer peripheral surface of substantially cylindrical forth in. claim 20 wherein said selectively operable 

shape communicating with said supply, and means means includes an extensible cylinder coupled between 

for applying liquid coating material from said sup- said reservoir and said press and operable to move said 

ply onto said peripheral surface of said pick-up reservoir and said pick-up roller laterally between said 

roller; and 40 first and second positions. 

means for mounting said coating apparatus to the 22. A sheet-feid, offset rotary printing press as set 

press adjacent said delivery cylinder, said means forth m claim 21 wherein said pick-up roller is rotatably 

including selectively operable means for moving driven by a motor attached to said coating apparatus, 

said pick-up roller between a first operable position * » » • • 
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Among print buyers and consumers alike, 
"gloss" and "feel" are strongly associated with 
quality. Through our systems, printers can 
profitably achieve superb finish-quality and high- 
impact appearance at low cost. 

Our Hate/Blanket Coater (PBC) maxi- 
mizes your coating flexibility, giving you more 
precise control and broader capabilities than ever 
before. Offering full-coverage gloss or matte 
coatings as well as spot coatings of impeccable 
register and quality, the PBC smoothly and 
consistently applies uniform coatings of a wide 
viscosity range to any desired ihickness. 

■ Precision spot-register applications 

■ Elimination of haJos and ha^d^eaded edges 

■ Maximum coating application 

The advent of coatable, water-based and 
UV-curable resins offers sheetfed color printers 
the unprecedented power to add high gloss levels, 
special effects and unusual surface treatments to 
their range of rn-Aouse capabilities. These 
coalings vasdy exceed the gloss potential of 
varnish, while banishing forever the mess and 
quality problems spray powder causes in the 
pressroom 

while :'r):7ii;ni'^:.-. ; ; m-^:,:) 

Because the PBC is easily retracted when 
coating is not necessary, the press unit used for 
coating can function as a full printing unit 
whenever you need it Or, yuu can easily 
establish a dedicated coating line on an under- 
used press. What's more, with our coaters, you 
will eliminate forever the press downtime 
associated with blanket cutting, packing and 
image registration. No other coaicr can accom- 
plish this. 

Our coalers minimize wasti-up and 
makeready^ offering unrivaled tinie and cost 
savings. Ruggedly constructed, easy to operate 
and maintain, our patented coHti rs are on the 
leading edge of industry techni»lojr\-. 
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Makeready as fast as regular ink presses 
Elimination of slinging and misting 
problents 

Minimized wash-up times 



The PBC provicl6-s unparaJieled qualify 
control, enabling you to coat with as much control 
as you print. Coating material is applied as if it 
were another ink color, using your printing unit 
as it wa^i designed to operate — to lay down a 
precise film membrane on the substrate. 

What's more, the PBC achieves this high- 
impact appearance in a fraction of the time it 
takei^ to varnish or lammate — and without the 
mess and quality control problems asMKtiated 
with these now obsolete methods. So your 
customers receive the highest quality product, 
with an incredibly fast turnaround. 



JThe PBC applies coating either at the 
blan@, for fiill coverage work, or at the plate» for 
precis regi.ster application of spot coating 
witho^ hard edges. Or when coating h not 
necegary, it can be easily retracted to allow for 
rcguiaf printing uses. Unlike other coater 
desi^ that haphazardly squeeze coating 
materia onto substrate under pressure — 
sting^ coating material — the shear-coating 
PBC^dcs neatly and precisely. 

in the blanket mode when overall coverage 
is retired, PBC's design provides for fast 
makh^ady and smooth application of the coating. 

y \n the plate mode, the coater applies 
coatSg to a relief image on the plate cylinder to 
applyg uniform thickness of the coating Film to 
the ifiiiket cylinder. This coating "image" is 
iheivffansferred by the blanket to the substrate, 
cnsiMig precise registration in all axeS- Coating 
thickness and pressure between the plate, blanket 
and impression cylinders are all accurately and 
easily controlled. 

Doth the PBC and its Common Impression 
Cylinder fCIC) press counterpart, the Plate 
Coater (PC)» improve operational profitability by 
eliminating the extensive "wash-up" downtime 
associated with coater dampeners — the only 
alternative with a CIC press. The typical two to 
three hour wash-up is reduced to less than a half 
hour, and the entire process is carried out 
independently from the press. 

Being fully retractable, the coater does not 
interfere with the dampening Jiystem, ensuring 
fast changeover from print to coat and coat to 
print This makes your entire operation more 
efficient and more profitable. 




/ 




?3C ;n 



As a supplier of precision-engineered coating and drying systems for the graphic arts 
and packaging industries. Printing Research, Inc's high-performance systems improve your 
bottom^ine profitability by adding value to your existing operations. With our systems, you 
improve the quality of your services by becoming a low-<:ost provider of the hi ghesi quality 
printing — all while maximizing the utilization of your existing presses. Our dttpendable, 
high-performance systems will increase your sales, profits and customer satisfaction levels. 

See the difference yourself. Experience a demonstration of nur PBC ^ind PC and witne^ 
how coatings can be as easy to handle and precise to apply as the ink used in daily printing! 
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Instant-drying inks and the elimination of 
spray powder hove been the dream of 
every printer and printing buyer. The idea 
was put forward in the 1970's and 80's 
thot.it would be possible to print with 
conventional inks and apply o coating which 
would dry completely before placement on 
the delivery stack. This would place a dry 
skin over the ink, eliminating offsetting, 
sheet marking and the need for spray 
powder. The inks dry under the coating. 

The advent of the 90's has mode the dream 
o reality. It is now possible to print superior 
quolity with conventional inks and coat the 
surface in order to deliver a dry, mork-free 
sheet at full production speeds. This is what 
the Super Blue products from Printing 
Reseorch accomplish for you. 




. Printing Research, Inc. 



10954 Shady Trail Dallos, Texas 75220 U.S.A. 

Telephone 2 14J53-9000 
Telex 794028 Superblue dal 
Fax 214-357^847 
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[57] ABSTRACT 

A coating apparatus for use in a sheet-fed, offset rotary 
printing press to selectively apply a protective and/or 
decorative coating to the wet ink surface of freshly 
printed sheets and including a coating unit having a 
pick-up roller for supplying aqueous coating material 
from a reservoir to the surface of a delivery cylinder 
mounted on a press delivery drive shaft, the delivery 
cylinder performing the dual function of a coating ap- 
plicator roller and a delivery cylinder during coating 
operations. 

22 Claims, 5 Drawing Sheets 
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COATING APPARATUS FOR SHEET-FED, 
OFFSET ROTARY PRINTING PRESSES 

BACKGROUND OF THE INVENTION 5 

This invenlion relates to sheet-fed, offset rotary print- 
ing presses, and more particularly, to a new and iiD- 
proved apparatus for the in-line application of protec- 
tive and decorative coatings to the printed surface of 
freshly printed sheets. 

Conventional sheet-fed, offset rotary printing presses 
typically include one or more prindng sutions through' 
which individual sheets arc fed and primed with wet 
ink. After final printing, the sheets arc fed by a delivery 
conveyor system to the delivery end of the press where 
the freshly printed sheets arc collected and stacked. In 
a typical shcet-fcd, offset rotary printing press such as 
the Heidelberg Speed master line of presses, the delivery 
conveyor system includes a pair of endless gripper 
chains carrying laterally spaced gripper bars and grip- ^0 
pers which are used to grip and pull freshly printed . 
sheets from the impression cylinder and convey the 
sheets toward the sheet delivery stacker. The gripper 
chains are driven in precisely timed relation to the im- 
pression cylinder by gripper chain sprocket wheels 25 
laterally spaced between a delivery drive shaft mounted 
on opposite sides of the press frame, the delivery drive 
shaft being mechanically coupled by gears for synchro- 
nous rotation with the impression cylinder. 

Since the inks used with offset type .priming presses 30 
typically remain wet and tacky for some time after 
printing, special precautions must be taken to insure that 
the wet inked surface of the freshly printed sheets are 
not marked or smeared as the sheets are transferred 
from one panting station to ar^other, and through the 35 
delivery system to the sheet delivery stacker One sys- 
tem for insuring that the freshly printed sheets arc not 
marked or smeared during transfer is the transfer or 
delivery cylinder system marketed by Printing Re- 
search, Inc., of Dallas, Texas under its registered trade- 40 
mark "SUPER BLUE" That system, which is made and • 
sold under license, is made in accordance with and 
operates as described in U.S. Pat. No. 4,402,267, issued 
Sep. 6, 1983 to Howard W. DeMoorc, the disclosure of 
which is incorporated herein by this reference. In that 45 
system, marking and marring of freshly printed sheets is - 
prevented by employing transfer or delivery cylinders 
provided with a coating of friction reducing material 
such as PTFE (Teflon) over which are loosely mounted 
fabric covers, referred to in the trade ' as "nets", and 50 
which support the wet ink side of the freshly printed 
sheets as they are pulled from the impression cylinder. 
Typically, in a multi-color press employing the 
"SUPER BLUE" cylinder system, each transfer cylin- 
der for conveying the freshly printed sheets from one 55 
printing station to the next is supplied with a ''SUPER 
BLUE" transfer cylinder system, and the delivery cyl- 
inder for conveying the sheets from the last printing 
station to the sheet delivery stacker is supplied with a 
^*SUPER BLUE" delivery cylinder system, As used 60 
hereinafter, the term "net type cylinder" is intended to 
refer to cylinders having fabric nets disposed over the 
support surface, such as of the general type disclosed in 
the aforementioned DeMoorc U.S. Pat. No. 4,402,267 
and exemplified by the "SUPER BLUE" 'cylinder sys- 65 
tern. 

Another system which can be used to prevent mark- 
ing and smearing of the freshly printed sheets is that 
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disclosed in U.S. application Scr. No. 07/630,308 filed 
Dec. 18, 1990 entitled Vacuum Transfer Apparatus for 
Sheet-Fed Printing Presses now U.S. Pat. No. 
5,127,329. That application, the disclosure of which is 
also incorporated herein by reference, discloses an ap- 
paratus which can be employed to draw the unprintcd 
side of a freshly printed sheet into engagement with 
rollers which support the sheet on the unprinted side 
during transfer or delivery of the sheet from the impres- 
sion cylinder after printing so that the wet ink on the 
freshly printed sheet docs not come in contact with 
other apparatus in the press. The vacuum transfer appa- 
ratus disclosed in that application can be used as an 
alternative to the net type cylinder system disclosed in 
the aforementioned DeMoorc patent, or when used in a 
perfecting press, as a supplement to that system, the 
vacuum transfer apparatus being primarily intended for 
use when only one-sided sheet printing is being per- 
formed by the press, and the net type cylinder system 
being used when the press is operating in the perfcctor 
mode with two-sided sheet printing. 

In some printing applications, it is desirable that the 
press be capable of applying a protective and/or deco- 
rative coating over all or a portion of the surface of the 
printed sheets. Such coatings typically arc formed of a 
UV -curable or water-soluble resin applied as a liquid 
solution or emulsion by an applicator roller over the 
freshly printed sheets to protect the ink and improve the 
appearance of the sheets. Use of such coatings is pamc- 
ularly desirable when decorative or protective fuiishes 
are required such as in the production of posters, record 
jackets, brochures, magazines, folding cartons and the 
like. In cases where a coating is to be appUcd, the coat- 
ing operation is carried out after the fmal mk printing 
has been performed, most desirably by an in-line coating 
application, rather than as a separate step after the 
printed sheets have been delivered to the sheet delivery 
sucker. 

Various suggestions have been made for applying the 
coating as an in-line press op>eration by using the final 
printing station of the press as the coating application 
station. For example, in U.S. Pat Nos. 4,270,483, 
4,685,414, and 4,779,557 there are disclosed coating 
apparatus which can be moved into position to allow 
the blanket cylinder of the last printing station of a press 
to be used to' apply a coating material to the sheets. In 
U.S. PaL No. 4,796,556 there is disclosed a coating 
apparattis which can be selectively moved between the 
blanket cylinder or the plate cylinder of the last printing 
stadon of the press so that that station can be used as a' 
coating station for the press. However, when coating 
apparatus of these types are used, the last printing sta- 
tion can not be used to apply ink to the sheets, but rajher 
can only be used for the coating operation. Thus, with 
these types of in-line press coating apparatus, the press 
loses the capability of printing its fiill range of colors 
since the last printing station is converted to a coating 
station. 

Suggestions for overcoming the problem of the loss 
of a printing station when coating is desired have also 
been made^ such as that set forth in U.S. Pat. Nos. 
4,934,305 which discloses a coating apparatus having a 
separate timed applicator roller positioned to apply the 
coating material to the printed sheet while the sheet is 
on the last impression cylinder of the press. This is said 
to allow the last printing station to be operated simulta- 
neously as both an ink application station and a coatmg 
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Station so that no loss of press printing unit capability allel with the impression cylinder, and which is driven 
results. Another approach lo providing a coating station in mncd synchronous relation with the impression cyl- 
without loosing the printing capabilities of the last indcr. 

printing station is to provide a totally separate coating In accordance with the invention, a delivery cylinder 
unit down stream of the last printing station so that the 5 is mounted to the delivery drive shaft and provided 
coating is applied to the sheets after final printing and with a coating blanket disposed over the peripheral 
before the sheets have reached the sheet delivery outer surface of the cylinder^ and adapted to engage and 
stacker. Such an approach is suggested in U.S. Pat. Nos. support the wet inJc side of a freshly printed sheet. A 
4,399,767 and 4,706^601. While each of these sugges- coating apparatus including a supply of liquid coating 
tions provide coating stations which allow the final 10 material and a pick-up roller disposed to receive coating 
printing station to continue to be used for printing, they material from the supply, is mounted to the press and 
each suffer from the disadvantages of requiring the operable to permit the pick-up roller to be moved into 
provision of separately driven coating applicator rollers engagement with the delivery cylinder so that coating 
and apparatus which must be precisely timed m relation material on the pick-up roller is transferred to the coat- 
to the movement of the sheet to be coated so as to insure 15 ing blanket of the delivery cylinder and then to the 
precise registration between application of the coating freshly printed sheet. 

material and the printed sheet. The provision of scpa- Preferably, the coating apparatus is mounted to the 
rate timed applicator rollers require that the presses be press downstream of the delivery drive shaft, and in- 
modified to provide sufficient space within the presses eludes means to selectively move the pick-up roUcr into 
to accommodate the added coating apparatus or to 20 and out of engagement with, the delivery cylinder, 
increase the length of the presses, and require additional When the pick-up roDer is not in the operable position 
and complex drive connections with the press drive in engagement with the delivery cylinder, the delivery 
system to achieve the required precise speed correlation cylinder can be used for conventional noncoating sheet 
between the sheets and the applicator rollers. Such delivery by removing the coating blanket and, prefera- 
modifications can be both expensive and cumbersome 25 bly, replacing the coating blanket with a fabric net such 
to install and maintain, as of the net type cylinder system previously described. 

Thus, there exisu a need for a new and improved' To convert to a coating operation, the coating blanket is 

in-line apparatus for use in a sheet-fed, offset rotary attached to the delivery cylinder , and, depending upon 

printing press to selectively apply a protective and/or the thickness of the sheets to be printed, packed with 

decorative coating to the printed surface of freshly 30' suitable packing sheets to increase the effective diame- 

printcd sheets which allows the final press printing ter of the cylinder so that pressure is applied to the 

station to continue to be used as a printing station, yet freshly printed sheets against the impression cylinder by 

which does not require any substantial press modifica- the coating blanket covered delivery cylinder. The 

tion or the addition of a separate timed applicator roller. pick-up roller is then moved to the operative position 

As will be explained in more detail hereinafter, the 35 engaged with the delivery cylinder so that as freshly 

present invention solves this need in an novel and unob- printed sheets are pulled by the delivery conveyor from 

vious manner. the impression cylinder around the delivery cylinder, 

^TTT^M AT?v OP -TMP TTsjvPNJTTnM coating material applied to the delivery cylinder by the 

SUMMARY OF THE INVENTION ^^^^^^^ ^^jj^^ ^ transferred to the freshly printed sheets 

The present invention provides a new and improved 40 in the nip between the delivery cylinder and the imprcs- 

in-linc apparatus for selectively applying a protective sion cylinder. 

and/or decorative coating to the surface of freshly Since the delivery cylinder is driven by the dehvery 
printed sheets in a sheet-fed, offset rotary printing press drive shaft in precise timed relation with the impression 
which is highly reliable and effective in use, yet which cylinder, exact registration between the application of 
does not require any expensive or substantial press mod- 45 coating material and the printed sheet is assured. Pur- 
ification or result in any impairment of normal press ther, since the coating of the freshly printed sheets is 
operating capability. The present invention enables the carried out through use of a delivery cylinder mounted 
prcs5 to be used to selectively apply the coating material to the existing press delivery drive shaft, no substantial 
to the freshly printed sheets as the sheets arc conveyed press modifications are required, and the press can be 
from the impression cylinder of the last printing station 50 quickly and easily converted between coating and non- 
of the press toward the sheet delivery stacker by utiliz- coating operation with no loss of printing capability of 
ing a delivery cylinder mounted to the existing press the final printing station. 

delivery drive shaft to perform the dual fumction of a Many other featixrcs and advanUges of the present 

coating material applicator roller and a sheet delivery invention will become more apparent from the follow- ' 

cylinder so that no modification of the press is required 55 ing detailed description take in conjunction with the 

to enable the press to be used for either coating or non- accompanying drawings which disclose, by way of 

coating operation, and without impairment of any nor- example, the principles of the invention. 

mal* press operations. ^ 

More spedfically, the present inventioD is intended BRIEF DESCRJPTION OF THE DRAWINGS- 
for use in a shect-fedt offset rotary printiing press of the 60 FIG. 1 is a schematic side clcvational view of a sheet- 
type having at least one printing station which includes fed, offset rotary printing press having a coating appara- 
a blanket cylinder and an impression cylinder disposed tus embodying the present invention; 
for printing ink onto sheets passing therebetween, and a FIG. 3 is an enlarged fragmentary side clcvational 
delivery conveyor system for pulling freshly printed view taken substantially within the circular arca,dcsig- 
shccts off the impression cylinder and transporting the 65 natcd "2" in FIG. 1 and showing the coating apparatus 
sheets toward the press sheet delivery stacker. For use of the present invention during coating operation; 
of the present invention, the press must include a deliv- FIG, 3 is a side clcvational view similar to FIG. 2, but 
cry drive shaft disposed adjacent lo and extending par- . showing the coating apparatus in the inoperative posi- 
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ticn with the coatmg pick-up roDer and reservoir re- wheels 52 fix.H ,h- ? , , 

moved, and the blanket covering over the deliverv d^^ JV^J adjacent the lateral ends of a dehvery 

cyhnder replaced with a fabric net for nonSatS /nnf ^ " mechanically geared cou- 

Pnnting; on-coatmg Pl^g (not shown) through the press drive system to the 

FIG. 4 is an enlarged fragmentary perspective view 5 Evt.?^""'^",; "^-^ •^'"^''^ '^"^^ « extends 

showmg one side of the coating apiSmount^ ,^ ^t !u ^''^^'^ '"^^^ °^ P^«^ 

the press and illustrating the fluid pa'th of co^tLg mat " Si ^^''^T"" ^^t' ^ °' ^= '^^ sL 

ml from a supply tank to the reservoir of the foating LDrSi^n cvH T'f 't^^.P^^^^^ of the 

unJt; . ^ unprKsion cylinder. In this mstance, the delivery cylin- 

na 5 is an enlarged fragmentary perstjective vi,.w ,n T "^^"^^ ^ constnicted to allow adjustments in 
illustrating the end mountig^ of Ae'^aC picrun " '"'^ ^ ^"^^ "^^^^^ed to the 

roller to its support bracket; Ld ^ ^ '^"^^ « «^ that the delivery cylinder i! 

uS^is^r^s-s oTpfcn ^ " '° " """" 

PREFERRED EMBODIMENT mentioned net type transfer cylinder system or the press 

As shown in the exemplary drawines the Dr«^m ^ ^^PP'"^ ""^^ transfer positions with vacuum 

Invention is embodied in a^w anH^'rov^'iSS^^ ^ LTT" ° ''^^"^ ^ ^= '^'^^^d^- 

apparatus, herein generally designated 10, for^^cti^e 20 SSoTl^ ^^/^O'^OS 

use m applymg a protective and/or decorative coatbe n^^nT^' ' i^' f^^^^S^' « will become more ap- 

to the freshly printed surface of sheTprite? iS^!' ZS.ut/.Tfll' °^ ^^^^^ 

sheet-fed. offset rotary printing press. herdTeener^lv ir,„^f ^ °' other types of 

designated 12. In this instance.'arsho;^1n^lg S 2,me ir'""' can be used. For reasons that vSTbe- 

coatmg apparatus 10 is illustrated as installed in a four 25 ^Se ?-^"^"' ^''"f'^f'"- tnost effective use 

color pnnting press 12. such as that manufactured by « shou "^'I'^^y ^Vl^der 

Heidelberger Druckmaschinen AG of the Federi Re- BLul^i^* °^ '^".^^ ^'^'^^ '^P^°y^ "SUPER 

pubhc of Germany under its designation "Heidelbere fhZu ^""^ 'i'"''^' ^ alternative. 

Speedmaster 102V (W)." and wWch Jcludes a presf er slfl^ f the delivery position, a vacuum trans! 

frame 14 coupled at one end. herein Uie right end, wfth 30 cot>en^i^eU% ^.'^'^^^^ " 'h'^ above-identified 

a sheet feeder 16 from which sheets, herein designated ^ application Ser. No. 07/630,308-. 

18 are mdividually and sequentially fed into the press freshlv nri^^ ^ " ™P°"^t '° "ote that when the 

and at tiie opposite end, with a sheei delivery stacker 20 v ^''^^^^ ^^^^ ^'O^ 'he 

m which the finally printed sheets are coIleTted and TIT ^ °f Printing station 28 by 

sacked. Interposed between the sheet feede 6 Sd h2 35 i^kTs'urf^ "r';^''.'^ the delivery chains A6. the we: 

sheet dehvery stacker 20 are four substantially identic J M 2d / ' ^"^^ '^'^'^'^ 'l"^' ^^aft 

sheet pnntmg stations 22, 24. 26 and 28 which can nrim ^, ^^e sheets must be supported such that the ink is 

different color inks onto the sheets ^^.^eyte moved Tvni^v"^ °[ ^"'^"^.^ ^^eets are transferred, 

through the press 10. ^ Typically, such support is provided by skeleton wheels 

As illustrated, each of the printing sutions 22 24 26 40 54 or Sr."°""'^ ^° P"=" '^'^^'^ '^^^ ^h^ft 
and 28 IS substantially identical and of convenSnaJ ^'Z" °u ""'" 'yP^ <^^^^'^ 
design, herein including a sheet feed cylinder 3^ a Sate Ztt "^^ "^^^^ BLUE" delivery 

cy nder 32. a blanket'cylinder 34 a^d S impreston dImZ^'^'T. 'JT '^^^"^ ^ aforementioned 
cyhnder 36, with each of the first three printiS stitions /f.^"''"*- '^"sf" appa- 

22. 24. and 26 having a transfer cyHnS dSd to 45 ^l^inl '^P^/^'^^ ^ the aforementioned'^ 
withdraw the freshly printed sheets from the SJcem S^^.K of^?,""°" ''^^^ ''^^ 

impression cylinder and transfer the freshly Sed ^^'^°^'^f'?'y ^y^'^^°' '^<^^^^o^^hcchio 

^.ets to the next printing station via a tr2fer'd^« 

The final prmtmg station 28 herein is shown as cquipDed !wk ^ '° ^ '"^'^ °^ the 

with a delivery cylinder 42 which functions^o 1™ 50 ft h ° P^=« ^PP=»^-- 

the pnnted sheet 18 as it is moved from the finS iS^^ ° ^°^<^^«. that when a protective 

si-on cylinder 36 by a delivery convenor sYsTemTneT Z^^'Tu '^'^ ^ 'PP"«^ '° ^ 

ally designated 44. to the Zt deUve^ sS |o " °^ ^."^ ^^"'^ "'"^i^g Protects the wet ink 

The delivery conveyor system 44 h^in^ of con ven !^T\ ^« ^"'^ smearing such that the coating 
tional design and includes' pair of «dL dX"" 55 Klrf/ffr T''^" '^^^^ 
gnpF^r chains 46. only one of which is shown in th^ tt fr^t^rinL?' °^ '^S^ '° 

drawings, carrying at regular spaced locations alons t '^''^y P"°tcd surface. 

chains, laterally disposed gripp^r^ ^E^erio^r Jjl' '^"''^'^ the present invention, the in-line 
elements 50 used to grip K2dinT<Sc of a's Eg SSfo?^^"" "^'"^^^'^^ ^PP'^^^ P- 

aftcr It leaves the nip between the delivery cylLdS « 60 nr«fi7f°,I!'''' '° " «*"es 

and impression cylinder 36 of the kst piiitine station o„t fhff ^ ^ "r?*?***^ '^'^ ''^^^ «^th- 
28. As the leading edge of the sheet 18 i/^p^ tTc Z^^^ "^if"^ -^P^^^ ^'^^'^ ^' 
gnppers 50, the delivery chains 46 pull the^hSt away n^^f,,^ ■ '"^^^ modifications by em- 

from the impression cylinder 36 and convey the frS tT,- f '"^"^^.P^^^ ^eUvery drive shaft 54 as the 
printed sheet to the sheet dehvery stSr M wh r^Sc 65 '^'^^ 'PP"=-^°^ ^o"- I" 

gnppers release the finally printed sheet The endiSs rh^ ^ °" ^^P* '^^^^''^ =y^der system, 

dehvery chains 46 are driven in sSon^us £ ' '^''yf^^^^,^^ <i-^^y '^'^ co..cncd{^ 
relation to the impression cylinder 36 byTprSS InH /"'•'=^°° ^'^i^S » «'ating appIicaVor 

y si3roci:et roller and a dehvery cylmdcr. In presses having other 



5,176,077 



types of delivery systems such as skeleton wheels 
mounted on the delivery drive shaft 54 or a vacumn 
transfer apparatxis as disclosed in the aforementioned 
copending U.S, application Sex, No. 07/630,308, con- 
version to a coating operation can be quickly and easily 
achieved by mounting on the press delivery drive shaft 
in place of the skeleton wheels or in addition to the 
vacuum transfer apparatus, a suitable support cylinder 
capable of performing the combined function of a coat- 
ing applicator roller and a delivery cylinder 42. Typi- 
cally, such a support cylinder will have a diameter 
which provides no more than about a 0.090 inch clear- 
ance between the cylinder support surface and the adja- 
cent impression cylinder 36. By utilizing the delivery 
cylinder 42 mounted on the delivery drive shaft 54 to 
also act as a coating applicator roller, the present inven- 
tion insures that the coating will be applied to the 
printed sheet 18 in precise limed registration, and will 
permit the press to be operated with its full range of 
printing stations, yet allow fasti simple and convenient 
change-over from coating to noncoating operations, 
and vice versa, with a minimum of press down time. 

Toward these ends, the coating apparatus 10 of the 
present invention includes a relatively simple, positive 
acting and economical coating imit, generally desig- 
nated 60, mounted to the press frame 14 down stream of 
the delivery drive shaft 54 and positioned to selectively 
supply coating material to the support surface of a de- 
livery cylinder 42 mounted on the delivery drive shaft. 



8 



feet rotation of the pick-up roller 6S, a suitable motor 
80, herein a hydraulic motor, is attached to one of the 
side frames 62 and coupled to a suitable hydraulic fluid 
source (not shown) through fittings 81. Attached to the 
5 output of the motor 80 is an output gear which is driv- 
ingiy coupled through a reduction gear 81 and a scries 
of idler gears 82 each mounted on stub axles 84, to a 
drive gear 86 attached to the end of a shaft 88 on which 
the pick-up roller 68 is concentrically mounted. The 
10 shaft 88 of the pick-up roller 68 is, in turn, journal cd at 
each end to the brackets 64 through a rcleasablc semi- 
circular collar 90 (sec FIG. 5) attached by bolts 92 to 
the bracket. Herein, the axle of the terminal idler gear, 
designated 82', also serves as the shaft 72 for pivotally 
mounting the support bracket 64 to the side frame 62 so 
that when the bracket is rotated about the shaft, the 
terminal idler gear remains engaged with the drive gear 
86 of the pick-up roller 68. 
^ In this instance, as best as can be seen in FIG. 6, the 
pick-up roller 68 has a portion which projects laterally 
into the reservoir 66 containing the supply of coating 
material, and a pair of upp>cr and lower inclined doctor 
blades 94 and 96 attached to the reservoir engage the 
roller surface to meter the coating material picked up 
from the reservoir by the etched surface 70 of the roller. 
The reservoir 66 herein is formed by an elongated, 
generally rectangular housing 98 having a generally 
C-shaped cross-section with a laterally extending open- 
ing 100 along one side facing the pick-up roller 68, and 
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As best can be seen in FIGS. 2, 4 and 6, the coating unit 30 is supplied with coating material from a supply tank 102 



60 herein comprises a pair of side frames 62, only one of 
which is shown, it being understtood that the pther side 
frame is substantiaDy the same as that of the side frame 
illustrated, attached to each side of the press, frame 14. 
Pivotally mounted to one end of each of the side frames 35 
62 is a support bracket 64 carrying one end of a coating 
matenal reservoir 66 and cooperating coating material 
pick-up roller 68 each disposed to extend laterally 
across the press 12 parallel with the delivery drive shaft 
54. The coating unit 60 is mounted between the upper 40 
and lower runs of the delivery chains 46 down stream of 
the delivery drive shaft 54, and positioned so that the 
outer peripheral surface 70 of the pick-up roller 68 can 
be frictionaliy engaged with the support surface of a 
delivery cylinder 42 mounted on the delivery drive 45 
shaft. 

As best seen in FIGS. 2 through 4, the support 
bracket 64 is pivotally attached to the end of the side 
frame 62 by a shaft 72 disposed at the lower end portion 
of the bracket, and can be pivoted about the shaft by an 50 
extensible cylinder 74, herein shown as a hydraulic 
cylinder, one end 76 of which is scctired such as by 
welding to the side frame, and the opposite end 78 of 
which is coupled through a pivot shaft 79 to the upper 
end portion of the bracket By extending or retracting 55 
the cylinder 74, the extent of frictional engagement of 
the pick-up roller 68 with the surface of the delivery 
cylinder 42 can be controlled, and the pick-up roller can 
be completely disengaged from the delivery cylinder. 

The coating pick-up roller 68, which can be of con- 60 
ventional design and preferably one such as the Anilox 
rollers manufactured by A.R.C International of Char- 
lotte, N.C., and sold under the name "PRINTMAS- 
TER** having an engraved ceramic or chrome outer 
peripheral surface 70, is designed to pick up a predcter- 65 
mined uniform thickness of coating material from the 
reservoir 66, and then uniformly transfer the coating to , 
the suppon surface of the delivery cylmdcr 42, To cf- 



disposcd in a remote location within or near the press 
12. Preferably, the reservoir 66 is removably attached to 
the brackets 64, herein by bolts 104 having enlarged, 
knuried heads 106, and which can be threaded through 
slots 108 formed in the brackets to clamp the reservoir 
in place on the brackets. 

To insure that an adequate supply of coating material 
is always present within the reservoir 66 and to prevent 
coagulation and clogging of the doctor blades 94 and 96 
by the aqueous coating material, the coating material is 
circulated through the reservoir, herein by two substan- 
tially identical pumps 110 and 112, one of which pumps 
coating material from the supply tank 102 via a supply 
line 114 to the bottom of the reservoir, and the other of 
which acts to provide suction to a pair of return lines 
116 coupled adjacent the top of the reservoir for with- 
drawing unused coating material from the rescrvoir. By 
circulating the coating material from the supply tank 
102 at a greater rate than the rate of withdrawal of 
material by the pick-up roUcr 68, a substantially con- 
stant supply of coating material will always be present 
within the reservoir 66. 

In this instance, the general arrangement of the pick- 
up roller 68, doctor blades 94 and 96, and reservoir 66 is^ 
substantially like that disclosed in U.S. Pat. No. 
4.821,672 entitled DOCTOR BLADE ASSEMBLY 
WITH ROTARY END SEALS AND INTER- 
CHANGEABLE HEADS", the disclosure of which 
can be reviewed for details concerning the structure 
and operation of a pick-up roller and reservoir usable 
with the present invention. 

Once the coating unit 60 has been installed in a press 
12, which basically only requires that the side frames 62 
be attached, such as with bolts, to the sides of the press 
frame 14, and the hydraulic motor 80 be coupled with a 
suitable hydraulic source, the press can be quickly and 
easily convened to the coating mode. In presses 12 
already supplied with a net type delivery cylinder sys- 



5,176,077 

9 10 

tcm, to convert to a coating operation, all that is neces- of a pressure adjustment screw 120 attached to the res- 
sary is that the fabric net material (designated 122 in ervoir, and the bolts 92 and collars 90 are removed, 
FIG. 3) nonnaJly used over the support surface of the thereby pcnnitting the picic-up roller to be lifted from 
net type delivery cylinder during noncoating press op- the coating unit 60. To remove the reservoir 66, all that 
erations, be removed and replaced with a coating bian- 5 need be done is to release the mounting bolts 104 sccur- 
icct 124 capabte of transferring coating material dcpos- ing the reservoir to the brackets With the ^coating 
ited thereon onto the printed sheets. Typically, such a unit 60 moved by the extensible cylinder 74 to the inop- 
blanket 124 can be formed as a rubber covering such as crative position^ the delivery cylinder 42 can be con- 
used for the covering surface of the conventional blan- verted for normal delivery cylinder operation simply by 
kct cylinders 34 of the press 12. in presses 12 having 10 removing the coating blanket 124 from the delivery 
conventional skeleton wheels or a vacuum transfer type cylinder 42 and replacing the blanket with a fabric net 
apparatus such as that of the aforementioned copending 122. Alternatively, if a vacuum transfer apparatus such 
U.S. apphcation Scr. No. 07/630,308, a suitable delivery as described in the aforementioned copending U.S. 
cylinder 42 can be fixed to the delivery drive shafl^ 54 application Scr. No. 07/630,308 is installed in the press 
and a similar coating blanket 124 applied thereto over 15 12, that apparatus can be activated to deliver sheets 
the cylinder surface. from the impression cylinder 36 without effecting any 

It is important to note that durijig nonprinting opera- delivery cylinder change since the freshly printed side 
tions, the net type delivery cylinder 42 docs not engage of the sheets will not come into contact with the deliv- 
the surface of the impression cylinder 36 during sheet cry cylinder. 

delivery. However, when used as a coating applicator 20 -In a typical noncoating operation of the press 12 with 
roller during coating operations, the effective diameter the coating apparatus 10 installed, the coating unit 60 
of the delivery cylinder 42 must be increased so that the will be in the inoperauve position. In that situation and 
coating blanket 124 presses the sheet 18 against the with a net type delivery cylinder 42 installed, the dcliv- 
surface of the impression cylinder 36, as shown in FIG. cry cylinder will be covered with the fabric net 122 so 
2. To increase the effective diameter of the delivery 25 that the delivery cylinder operates in the normal man- 
cylinder 42, the thickness of the coating blanket 124 ncr with the wet ink side of the freshly printed sheets 18 
applied over the support surface of the delivery cylin- being supported by the net covered surface of the dcliv- 
dcr 42 can be selected to correspond with the thickness cry cylinder. Should the press 12 include a vacuum 
of the sheets 18 to be printed, or smtabie packing sheets, transfer apparatus such as disclosed in the aforemcn- 
such as paper sheets (not shown) of the type convenr 30 tioned copending U.S. application Ser. No. 07/630,308, 
tionally used in conjunction with press blanket cylin- the delivery cylinder 42 can remain on the delivery 
dcrs 34, can be interposed between the delivery cylin- drive shaft 54, with or without a fabric net 122, depcnd- 
dcr and the coating blanket, ' ing upon whether or not the press is used for pcrfector 

While any suitable means can be used to attached the printing, 
coating blanket 124 to the support surface of the dcliv- 35 When it is desired to convert to the coating mode of 
cry cylinder 42, m this instance, as shown in FIGS. 2 operation, the press 12 is stopped just long enough to 
and 3, the delivery cylinder is supplied with clamps 126 replace the fabric net 122 on the delivery cylinder 42 
attached by bolts 127 to the cylinder adjacent the lead- with the coating blanket 124 packed to the required 
ing edge 130 to secure the leading edge of the coating extent necessary for providing the proper pressure to 
blanket 124 to the cylinder, and adjustable tensioning 40 effect coating of the sheet thickness to be printed, 
clamps 128 are provided adjacent the cylinder trailing Thereafter, the pumps 110 and 112 are activated and the 
edge 132 for securing the trailing edge of the blanket to press 12 re-started. The extensible cylinder 74 can then 
the cylinder. However, the tensioning claims 128 are be activated to control the pressure of the pick-up roller 
pivotally mounted at one end by a pin 129 to the cylin- 68 against the delivery cylinder 42 to obtain the desired 
dcr 42, and the blanket tension is adjusted through a bolt 45 .application of coating material to the freshly printed 
, 131 and nut 133 arrangement* Depending upon the sheets 18. 

thickness of the sheets 18 to be printed and coated by Notably, with the coating apparatus 10 of the present 
the press 12, one or more layers of packing paper or the invention, no timing adjustments between the delivery 
like may be interposed between the support surface of cylinder 42 and the impression cylinder 36 are required 
the delivery cylinder 42 and the coating blanket 124 to 50 to achieve and maintain precise registration between 
increase the effective diameter of the cylinder. Provi- application of the coating material and the printed sur- 
sion of the tensioning clamps 128 for attaching the coat- face of the sheets 18. Further, the coating unit 60 pcr- 
ing blanket 124 to the leading edge 132 of the delivery mits a wide rajQge of coating weights to be applied to the 
cylinder 42 allows for such control and adjustment. printed sheets 18 by quickly and easily changing pic;k- 

Once installed, the coatmg unit 60 can remain in 55 up rollers 68 from those designed to produce a very 
position even though the press 12 is operated in the light coating application to those designed to produce a 
non-coating mode. In this respect, when the coating very thick coating application can be used, 
unit 60 is not m operation, the extensible cylinder 74 can From the foregoing, it should be apparent that the 
be actuated to pivot the support brackets 64 carrying coating apparatus 10 of the present invention provides a 
the pick-up roller 68 and reservoir 66 about the shaft 72 60 highly reliable, efFectivc and economical in-line appara- 
and away from the delivery cylinder 42, thus rendering tus for selectively applying coating nuteriil to the 
the coating unit inoperative. This then also frees the freshly printed sheets 18 in i sheet-fed, offset rotary 
pick-up roller 68 and reservoir 66 for fast and easy printing press 12 which ailows the fmal printing station 
removal from the coating unit 60 for cleaning, service to contmuc to be used as a print sutioru yet which docs 
or replacement To remove the pick-up roller 68, the 65 not require any substantial press modification or- the 
coatmg material is drained from the reservoir 66, and addition of a separate timed applicator roller. While a 
the pressure exerted by the doctor blades 9A and 96 particular form of the present invention has been iilus- 
tgainst the toller is released, therein through operation trated and described, it should be apparent that varia- 
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rions and modifications therein can be nude without crvoir and said pick-up roUcr between said fust and 

departing from the spirit and scope of the invention. second positions. 

Wc claim: g. The improvement as set forth in claim 7 wherein 

1. In a sheet-fed» ofTsct rotary printing press of the said pick-up roller is routably driven by a motor at- 

type including at least one printing sution having a 5 tached to said coating apparatus, 

blanket cylinder and an impression cylinder disposed 9. The improvement as set forth in claim 8 wherein 

for printing ink onto sheets passing therebetween, and a said delivery cylinder includes a rubber coating blanket 

delivery conveyor system for pulling freshly printed disposed over said peripheral support surface when said 

sheets from the impression cylinder and transporting pick-up' roller is in said first operable position, and in- 

thc panted sheets toward a sheet delivery stacker, the 10 eludes a fabric net disposet} over said peripheral support 

delivery conveyor system including a delivery drive ' surface when said pick-up roller is in said second inop- 

shafi disposed adjacent to and extending parallel with erablc position. 

the impression cyhnder and driven in timed synchro- 10. The improvement as set forth in claim 9 wherein 

nous relation with the impression cylinder, the improve- said coating apparatus is mounted to said press down- 

ment comprising: ^ 15 stream of said delivery drive shaft in the direction of 

a dehvcry cylmder mounted to said delivery drive travel of said sheets during transport by said delivery 

shaft and having an outer peripheral support sur- conveyor system. 

face adapted to engage and support a sheet being 11, The improvement as set forth in claim 1 wherein 

transported by said delivery conveyor system; said mounting means includes first and second side 

a coating apparatus including a supply of liquid coat- 20 frames mounted on said press, a support shaft mounted 

ing material, a rotatablc pick-up roller having an on and extending between said first and second side 

outer peripheral surface of substantially cylindrical frames, a support bracket attached to said coating appa- 

shapc, and means for applying a coating of liquid ratus and movably coupled to said support shaft for 

coating material from said supply onto said outer pivotal movement between said fu^t and second posi- 

periphcral surface of said pick-up roller; and 25 tions, and said selectively operable means includes an 

means for mounting .said coating apparatus to the extensible cylinder coupled between said coating appa- 

press adjacent said delivery cylinder including ratus and said support bracket and operable to move 

selectively operable means for moving said pick-up said coating apparatus toward and away from said dc- 

roller between a first operable position with a por- livery cylinder. 

tion of said peripheral surface of said pick-up roller 30 12. In a sheet-fed, offset rotary printing press of the 
engaged with said support surface' of said delivery type including at least one printing station having a 
cylinder, and a second inoperable position with blanket cylinder and an impression cylinder disposed 
said peripheral surface out of engagement with said for printing wet ink onto sheets passing therebetween, 
support surface of said delivery cylinder, whereby and a delivery conveyor system for pulling freshly 
when said pick-up roller is in said first operable 35 printed sheets from the impression cylinder and trans- 
position, liquid coating material from said supply porting the printed sheets toward a sheet delivery 
applied onto said peripheral surface of said pick-up stacker, the delivery conveyor system comprising a pair - 
roller is transferred to said support surface of said of endless grippcr chains disposed on opposite sides of 
delivery cylinder and to said freshly printed sheet the press and supporting therebetween gripper bars and 

2. The improvement as set forth in claim 1 wherein 40 grippcrs spaced along the chains, the gripper chains 
said delivery cylinder includes a coating blanket dis- being dnven in timed synchronous relation with the 
posed over said peripheral support surface. impression cylinder by laterally spaced sprocket wheels 

3. The improvement as set forth in claim 1 wherein mounted on opposite ends of a delivery drive shaft 
said delivery cylinder includes a removable coating disposed adjacent to and extending parallel with the 
blanket disposed over said peripheral support surface 45 impression cylinder, the improvement comprising: 
when said pick-up roller is in said first operable position. a delivery .cylinder mounted to said delivery drive 

4. The improvement as set forth in claim 3 wherein shaft between said sprocket wheels and having an 
said coating blanket has a rubber outer surface. outer peripheral support surface covered by a re- 

5. The improvement as set forth in claim 3 wherein movable coating blanket adapted to engage and 
said delivery cylinder includes a fabric net disposed 50 support the wet ink side of a sheet being trans- 
over said peripheral support surface when said pick-up ported by said grippcr bars; 

roller is in said second inoperable position. a coating apparatus including a supply of liquid coat- 

6. The unprovement ts set forth in claim 1 wherein ing material, a roUtabIc pick-up roller having an 
sajd coating apparatus bcludes an elongated reservoir outer peripheral surface of substantially cylindrical' 
containing said supply of liquid coating material, said 55 shape communicating with said supply, and means 
reservoir being disposed to extend parallel with said for applying liquid coating material from said sup- 
pick-up roller with a portion of said peripheral surface ply onto said peripheral surface of said pick-up 
extending into said reservoir in contact with liquid coat- roller; and, 

ing material contained therein, and at least one doctor means for mounting said coating apparatus to the 

blade attached to said reservoir and engaging said pe- 60 press adjacent the delivery cyhnder. said means 

npheral surface, said doctor blade acting to limit the including selectively operable means for moving 

amount of hquid coating material apphcd onto ""said said coating apparatus between a first operable 

peripheral surface from said reservoir. position with a portion of said peripheral surface of 

7. The unprovement as set forth,in claim 6 wherein said pick-up roUer engaged with said delivery cy!- 
said reservoir and sajd pick-up roDcr are movably cou- 65 inder, and a second inoperable position with said 
pied to said press and said selectively operable means peripheral surface of said pick-up roUcr out of 
includes an extensible cylmder coupled between said . engagement with said dchvery cylinder whereby 
reservoir and said press and operable to move said res- when said coating apparatus is in said first operable 
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posiUOT, Lquid coating materia] from said supply with a nortinn of , ^ 

metered onto said peripheral surface of said Dick- ^cl , penpheral surface of said 

up roller is transfcrxVd lo said d^ve^ cScr ^>d llT ^ roller engaged with said delivery cylinder, 

to said freshly printed sheet, and wh7n Sco^g \:^^7°^r^\'^''''°?. f*"?^' 

apparatus is in said second inoperable position, said 5 nent^^Ji Tr P'=^-"P/°"=^ °^ "gage- 

dehvery cylinder is disposed for non-^ating ;heet nl^ «"d dchvery cylinder, whereby when 

delivery operation. on-coaung sneet said pick-up roUer is in said fint operable position 

13. The improvement as set forth in claim 12 wherein n!2T^ T^'J?^ "^'^ '"PP'^ *PP""^ '° 
the efTeciivc diameter of said delivery cySer ^ P^npheral surface of said pick-up roUer is 
by said coating blanket is sufficient t^ apply pTe^;"!' 10 SfSv '° 'T-J ^° 
sheets against said impression cyUnder ^s^d'sSS a^e 17 A hS^^c.?^ f • ■ 

pulled from said impression cylinder by said zrinDcr fn^h ; , P^^^i press as set 

bars. y oy saia gnppcr forth m claun 16 whSrcin said delivery cylinder in- 

14. The improvement as set forth in claim 13 wherein ^-nnt/ r=movafaJc coating blanket disposed over said 
saidcoating blanket hasarnbberoutersS^onri^r^ ,5 Sd ^^''^P - 

15. The improvement as set fonh in claim 14 w^reb 18 A ?h^?S ^T"""- 

said coating apparatus is disposed downstream of said forS' in cS it" '""^ ^"^"^^ ^'"^ ^' 

de ivety dnve shaft in the direction of travel of said ou eT^uS« "'"'"^ ' 

sheets dunng transport by said delivery conveyor sys- 19 A shLt^ "fTc.. . 

tern. in f • 7"'-'"^' rotary pnntmg press as set 

16. A sheet-fed, offset rotary printing press including- S.X.'^ft^ 17 wherein said deUvery cylinder in- 
at least one printing stati^having a bkSef cySder f^TJ . ""^l ''"f ^"^^^^'^ ^"PP^« 

and an mipression cylinder difposed for printfng Sl^p^Sn " " "^^^ ^"P" 

wet ink onto sheets passing therebetween; 20 A sEV.rf . 

a debvery conveyor system for pulling freshly 25 fonh' cf.^ fo k '^'^ P""'^^ P^"^ 

pnnied sheets from, the impression cylLer and dutes an eCL ■"''^ ^^^"^^ 'PP^'"" 

transporting the printed sheets toward a sheet de- Uquid c^atin. ™if^ T'^-T contammg said supply of 

.very sucker, the delivery s'ystem including a de- extend^Si v"^^^ "^^P^" ^° 

livery drive shaft- oing a ae "tend parallel with said pick-up roUer with a portion of 

a delive.T, cylinder mounted to said delivery dnve 30 wnta^^Sn^rlf'"^ extending into said reservoir in 

shaft and having an outer peripheral support sur ^^^t ? """^^ contained therein, 

face adapted to engage and^up^n a she"^ bei^g 1^1?^ "''^''^^^ '° ^'^ '^"^^^ 

transported by said delivery conveyor system Zt^f.^^-Tt P="P^^ doctor blade 

a coating apparatus including a supply ?f Ed coat ^'-^^ °^ "''"^'^ "^"^8 "^"''na] 

material, a rotatable pick-u'pVoller 35 t iTeeTftToSe?; ^ 

for applying H.uid cSaZg matSmti? u^ SIS^^^S Sdti' " T^^^ 

means for mounting said coating apparatus to the 22""^ T^^f ^'t^"'" 

press adjacent said delivery cylinder sJd means foS",-^ f^^'t^^' rotary printing press as set 

including selectively operSle mSL fS mo^f H.,? k ^ "^'^ P''^^'"? ""^^ ^"^'^Wy 

said pick-up roller b^tw«n a fLT^raSe Son " ' '^PP-^^-' 

45 



50 



55 



60 



65 



,PV20/99 FRI 16:32 p.U 214 880 0011 



WORSHAM FORSITBE 



United States Patent ii9] 

DeMoore et al. 



iiimiii 

US005207159A 

[II] Patent Number. 
US] Date of Patent: 



5,207,159 
May 4, 1993 



[54) COATING APPAJRATOS FOR SHEET-FED, 
OFFSET ROTAHY PRINTING PRESSES 

[75] Inventors; Hovard W. DeMoore, 10954 Shady 
Traa, Dallas. Tex. 75220^ Steven 
M. Person, SeagoviUe, Tex. 

P31 Assignee: Howard DeMocre, Piano, Tex. 

[21] AppLNa: mjMl 

[12] Filed: May fi» 1992 

Related U.S. AppUeatxoa DaU 

[63] CofltinTiation.in-parc of Ser. No. 75X778, Aue. 30, 
199a. 

lata,* — B41F 31/00 

(52] U^. a 101/350; 10I/35J; 

101/367; 101/147; 118/261; 118/262 

[56] Field of Search , 101/135, U7. 148, 157. 

101/167. 169. 207. 20S, 210, 329, 330, 331, 34g, 
349p 350, 351, 364, 365, 366, 367; 115/602, 632, 
236, 242, 25$, 261 

[56] References Ciced 

US. PATENT DOCUMENTS 

2.590,538 3/1952 Hucu ^ 101/364 

3,045.592 7/1961 Sheam et at 10V36* 

3,540.409 U/197D Uoyd 101/364 

3,926.H4 1V1975 Matuschke _ 101/148 

4,066,014 1/197B Haaftca JOl/366 

4^70,4« 6/I9B1 Butler ci al. .„ 116/262 

4,287.846 9/1981 Klein , 118/162 

4,399,767 8/)983 Simeth « 118/46 

4,402^67 9/1983 DeMoore JOl/419 

4,653,303 3/1987 Richard 118^062 

4,685,414 1/1987- IJiRico _ 118/262 

4,706,601 11/1987 Jaha , \l%n6l 

4,733.m 5/1988 Jenkins 101/364 

4.779,537 JO/1988 FraaUia 118/262 

4,796,556 1/1989 Bird 118/262 



4,821,672 4/1989 Bnwd - 

4.841.903 6/1989 Bird _ , 

4.895,070 1/1990 Bird 

4,928,623 5/1990 Kojima 

4.934,305 6/1990 WoeWcreta] 

4.939,992 7/1990 Bird 

4.945.832 8/1990 Odom ........ 

4,998,474 3/1993 Hauer 



)01/366 

118/46 

101/148 

nS/261 
101/329 

- 101/183 

101/364 

118/261 



FOREIGN PATEOT DOCUMENTS 

OCniUQ 2/1983 European Pat OfT. 101/364 

Primary Examiner— Eagtae H. Eickholt 
Anomey, Agent, or FiVw— DeJUUS T, Griggs 

[57] ABSTRACT 

A ooadng apparatus for use in a sheet-fed or wcb-fed, 
ofiset rotary or HexognLphic printing press to apply a 
protective and/or decorative eoating to the surface or 
freshly printed sheets meJudes a doctor blade coating 
unit coupled to a pickup roDer for supplying liquid 
maicrial from a reservoir lo the surface of a pickup 
roller mounted on a press delivery drive shaft. Liquid 
material is circulated through the reservoir of the doc- 
tor blade unit by suction flow produced by a rctnm 
purop. This prevents the buildup of a positive pressure 
differential within the doctor blade reservoir. The doc* 
tor blade reservoir is maintained at below ambient pres- 
sure level, thereby preventing leakage through the end 
seals. A vacuum sensor circuit provides a visual indlca- 
tion of air vacuum pressure in the doctor blade reser- 
voir chamber, and a vacuum sensor switch applies elec- 
tricaJ power to an audio transducer. The audio trans- 
ducer produces an audible alarm is response to an in* 
crease in doctor blade chamber pressoret thereby pro- 
viding advance warning of an impending end seal fail* 
ure or a worn doctor blade condition. 

21 Qaims, 9 Drawing Sheats 
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DESCRIPTION OF THE PRIOR ART 
COATING APPARATUS ^,^^!™' Various suggestions have been made for applying the 

OFFSET ROTARY PRINTING PRESSES jSS^S.uSpr«s operation by using the final 

-*^T^ < T^nnfmcr station of the piess as the coating application 

CROSS REFERENCE TO RELATED 5 fT^S'. in U^- ^•^^O."^. 

APPUCATION ^685 414 and 4,779,557, there are disclosed coatiag 

This aDBlication is a contiouation-in-part of applica- apparatus which can be moved into position to allow 
don Ser No. 07/752.778 filed Aug. 30. 1991. «,rfcet cylinder of the last prmtingsttuon of a pros 

oon ser. wo. »u i^^ 10 to be used to apply a coating material to the sheets. In 

FIELD OF THE INVENTION 4.196,556. there is disclosed a coating 

■nus invention relates to sheet-fed or wcb-fed, of&ct app^tus which cao be selectively nxovttl between the 
ro2?rn^^phic printing presses, and more par- ^S^etcylinderor theplatecylindf ofthetopruiwig 
SSarly, to » nW^and improved apparatus for the in- ^tioo of the press so that the station can be used as a 
line aoolication of protective and decorative coatings or ]$ coating station for the press. 

to i^pSiKd surface of freshly printed sheets or Suggestions for overcoming fte problem of the 1^ 
miu to ine piunoi ^ r ^ printing aUtion when coatmg is desired have also 

been made, such as that set forth in U.S. Pat Nos. 
BACKGROUND OF THE INVENTION 4,934^305 which discloses a coating apparatus having a 

Conventional sheet-fed. ofiFsaroiaiy printing prases M s^tc timed appUMtor roDw pontion^^^^^ 
tySTindudc one or more printing stadons through coating material to the printed ^ ?£fif!l^ 
v^^tadi vidnal sheets are fed and printed with wet on the last impression cyhnder of the press. This is said 
If^ f^^riS ^shwtTMe ftd by a delivery to allow the last printing stttion to be op«»ted «multa- 
^vtSf^S^rSfdeS^^d Of the press whwi neously as both an ink appBcarion station aod a coanng 
^^^yl^^^^T^^e^tA and stacked. In 25 sUtion so that no loss of press priming unit capabihty 
*!5fifl>.5ifS SSiS iSS»rp^"bS results.AnothcrapproachtopfOvidingacoatingatation 
a typical sheet-fed. offset ^^^^^^^^ ^out losing the printing capabiHties of the last pnni- 
theHeiddbergSpeedmasterhneofTWCsw^d^deW ^^^^ ^Svide a to4y separate coatiag unit 
conveyor system mdvides a pa^ "'^^^i^??!! of tL last printmg station so ^ 

chains carrying spaced later^y *'P°»«* P^P!LS3 30 J^a^ to the shee^stfteffinal printing and te^^^ 
and grippers which arc used to gnp and pull freshly 30 ^^^'^^ ^^j^e sheet deUvery stacker. Sudi 
prinS sheets from the tapr«don cyhiuto "ndconvcy ^Ta^h fe sL^ted in U.S. P«l NoZ 4.399,767 and 
ihe sheets toward the sheet delivery stacker. The gnp- "tS^^i 

per chains are driven in precisely timed telaritm to the • conventional coating apparatus which is operable as 
impression cylinder by gripper chain sprocket wheels ^ ^ operation utilizes an engraved transfer 

which arc laterally spaced between a dehvcry dnve ^^^^ coating bcmg appUed to the en- 

shaft mounted on opposite sides of the press fraaae. The _ved roller by means of a doctor blade assembly. The 
delivery drive shaft is mechanically coupled by gears J^^toj y^^^ asscoibly includes an elongated housing 
for synchronous rotation with the hnprcssion cylinder. jja^ing a reservoir chamber extending the length of the 
Since the inks used with ofTsei type printing presses ^ y^^^^ roller for holding a volume of coating liqttid in 
typically remain wet and tacky for some time after ^^etting contact with the circumferential surface of the 
priatmg, special precautions must be taken to insure that transfer roller, A pair of drcumfcrentiany spaced doc- 
the wet uikedsurfeccofthefreshJy printed sheets is not blades extend longitodinally along the reservoir 

marked or smeared as the sheets are transferred from houang on cither side of the cham^ber. The doctor 
one printing station to another, and through the ddiv- ^^^^^ ^ tangentiaDy toward the transfer roller 
cry system to the sheet delivery stacker. The printed j^rface, and seal the reservoir chamber agamst the rol- 
surfacc of the paper dries relatively slowly and can be j^.^ a„rface and wipe the roller surface to dqwnt hqmd 
smeared during subsequent processing, particularly in the cells of the eograved transfer surfiacc. 
when the printed sheets are stacked. In order to mini- The rwcrvoir chamber is pressurized with coatmg 
mizc smearing, a dryer xnay be mounted along the ddiv- 30 H^^y^ which is pumped from a remote supply dnm 
erv oath of the printed sheets, or an anti-oflset spray i^to the upper region of the pressure chambe r. Afte r the 
oowder may be sprayed on the printed surface. pressure chamber fills to a cenam levd. it is retimed to 

some printing applications, it is desirable that the remote drum by gravity flow. OccsionaUy. the 

pr«^beSSe of applying a protective ^^^^ doctor blade reservoir chamber becomes completely 

5uve «Sg over a5 or a portion of the surface of the 55 filled with the coating Hquid when the volume of coat- 
Snied sheete Typical coating solutions include var- ing liquid being dcUvercd to the doctor blade recrvoir 
Sj2t?^?dy?«aist«rize«^ ink. Such coatings ctaSer exceeds the gravity ^^^iT^l^l^^c 
are formed of a UV^urable or water-soluble rive pressure may cause the seals ai the ends of the roUw 

r^cS^S^SuS ov« the freshly printed sheets to pro- « floor or onto a4jacent press parts OccasioadJy. 

""^^y^il-^^i^^ apVLance of the sheets. coating liquid may be slung fr««n ^^^^^^^^^ 

S2 of ^h^«Sfi is partSilarly desirable when cent press equipment and operator a^^ 

l!!^,;^ «mS^e finishes are required such as in buildup of positive pressure withm the doctor blade 

^^^^^^^^^^^^ « '^^^^x^^^^ 

rsM^^.^;^^-^^ ^^^^^^^^^ 
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end sea] wear is accelerated by the buildup of positive the reservoir is induced by suction flow provided by a 
pressure within the doctor blade chamber^ Low volnune sucdon pump having an zspui connected for drawing 
drip leakage can be collected in a drip pan or caicbuay. coating liquid from the doctor blade reservoir, and 
but as the end seals wear, the coating liquid wDl be returning ii by forced Cpositive pressure) flow to the 
slung from the transfer roller, thereby causing a difficult 5 remotesupplydrutn,Taiherth2ftby gravity flow return, 
cleanup problem. When this occurs the press xnust be As a result of the sucdon flow arrangement, the liquid 
shutdown, the doctor Uade head must be removed, and material is drawn from the remote supply drum at a 
the end seals replaced. The steps of rebuilding or replac' greater rate than the rate of withdrawal of the liquid 
ing the end seals and realigning the doctor blade head laaterial by the pickup roller, and a substantially con- 
causes an unacceptable amount of press downdme. JO ^t^nt supply of liquid material will always be present 
One approach for overcoming the problem of end ^wthift the doctor blade reservoir. A bcaiefit of the suc- 
seal wear is to provide stationary end seals which arc arrangement is that a positive pressure buildup 

mourned on the press frame, and which bear in scaling docs not occur within the doctor blade chamber. More- 
engagement against ihe ends of the transfer roUer, so ^vcr, liquid material which rises above a predetermined 
that the doctor bUde head may form a seal with stanon- 15 j^y^, ^^tor blade reservoir by 

«y seals rather than with the dynamic seals earned on ^ ^^^^ ^ 

the transfer roller Anodxer aPProach is to use itstary Coasequeatly, the end seals are not subjected to high 

differential o^nditions, Ijj^tearthe suc|: 
wi^lseal^^^^^ ^0 ^^r^T^L^^^^ 

and the end portions of the roller by quick removal TtZ i II u • upwasca a.i 

mounting lugs ^ acmosphcnc Under negative pressure 

While the foregoing mechanical approaches to limits «Pf j^^^ ^ ^^^S liquid is virtually non- 
ing eud seal wo? and thereby avowSng leakage have operatmg hfe of the end seals is sub- 

been moderately succcssM, and some arrangements 25 stantially increased. 

have reduced downtime by quick change mounting . Aowrdmg to another aspect of the present mvention, 
features, the end seals nevertheless arc sdD experiencing "^^"^ »°??^f provided by a vacuum 

accelerated wear and early failure, thereby causing «3»or hnc which is coupled to the vacuum space within 
frequent replacements and unacceptable downtime for chamber. The sensor line is coupled to 

correction of end seal leakage. 50 * vacuum gauge which provides a visual indication of 

the suction pressure within the doctor blade chamber. 
OBJECTS OF THE INVENTION A vacuum sensor switch is also couj^ed to die chamber 

Accordingly, there exists a need for a new and nn- seleciivdy applying electrical power to an audio 

proved in*Iuie coating apparatus for use in a sheet-f«d or transducer when the pressure within the vacuum chaxn- 
web-fed, offset rotary or flejwgraphic printmg press for 35 ^ above a Redetermined safe operating suction 
applying a protective and/or decorative coating to the 

printed surface of freshly printed shceu which does not features and advantages of the present invcn- 

require any expensive or substantial press modification become more apparent from the foUowing 

or result in any impatnnent of norma] press operating detailed descriptiott taken in conjunctxon with the ac- 
capability, 40 companyingdrawings which disclose, by way of exam* 

Specifically, the principal object of the present inven- P^^ principles of the invention. 

£ t2Z'l!!^^'^tr^r^^^ BRlEFDESCRIFnOKOFTHEDKAWINOS 

which achieves a reduction In end seal leakage. ^ ' schematic side elevational view of a sheet- 

SUMMARV nv rm TWr>rrTAM fed, offset rotary printing press having a coating appara- 

SUMMARY OF THE INVENTION tus embodying the present invention; 

The present invention provides a new and improved 2 is an enlarged fragmentary side elevational 

inline doctor blade apparatus for applying a protective tAkcn substantially within the circular area desig- 

and/or decorative coating and/or inking to the surf^ nared "2" to FIG. 1 and showing the coating apparatus 
of freshly printed sheets in a sheet-fed or web-fed, offset 50 of the present invention during coating operation; 
rotary or ilexographic printing press which is hig^y FIG. 3 is an enlarged fragmentary perspective view 
tdtable and effective in use. yet which does not require showing one side of the coating apparatus mounted in 
any expensive or substantial press modiitcation or result the press and illustrating the fluid path of coating mate- 
in any impairment of normal press operating capability. rift! from a remote supply drum to the doctor blade 

Tl^ reservoir of a doctor blade head ts supplied whh 55 reservoir of the coatiog unit; 
coating materia] from a remote supply drum. To insure FIQ. 4 is sn enlarged fragmentary view 
^t an adequate supply of coating liquid is always prea- taken suHstwnrinlty along the hne 4 — 4 of FIG. 3^ 
ent within the doctor Made reservoir, the coating mat&> FIG. S is a simplified flow diagram which ilhistrates 
rial is drawn from the remote supply drum and is circu- a dual pump arrangement for circulating coating liquid 
lated by suction flow constantiy through the reservoir. 60 from a remote supply drum to the doctor bkde reser* 
la contrast to the conventional approach of positively voir and retum: 

pressuruittg the docttu- blade reservoir with liquid coat- FIG. $ is a simplified flow diagram which ilhisttates 
iag pumped from the remote drum to the reservoir, the a single pump arrangement for circulating coating Itq- 
coating material is instead circulated through the reser- uid by suction flow from a remote nipply drum to the 
vohr by suction flow. That is, instead of charging ti)e 65 doctor blade reservoir and return; 
reservoir with coating liquid pumped from the remote RG. 7 is an enlarged fragmentary perspective view 
druin and thereby seating a positive pressure condition of one end portion of the doctor blade coating apparatus 
within the doctor blade reservoir, ctrculation through of the present invention; 



Li. 
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FIG. 8 15 an enlarged sectional view ta}ten svbscan* inder 36 of thelAst printing station and is disposed to 

tiaUy along the line ft— S of FIG. 7; and. be paraHel Mviih Ute axis of the impresdoii cylifidcr. In 

FIG. 9 is a view siicilar to FIG. 8 H^bich iacludes a this izutance, the delivery cylinder 42, which is coo^ 

suction pressure sensing circuit for providing a visual structed to allow adjustments in diameter by suitable 

indication of sttction pressure and an audible alert when 5 means* is attached to the delivery drive shaft 54 so that 

the succsDo/vacuuffl pressure inside the doctor blade the delivery cylinder is also rotated in precise timed 

rises above a safe operating level, thereby signaling an relation with the impression cylinder, 

impending end seal failure. In this respect, it is important to note that when the 

DETAILED DESOUFnON OF THE ^l^^^ti^Z^^^^^^.V^'t 
PREFERRED EMBODZMEKT '° ZS^^^JSS^lf S^%^^S^^ 

A& shown m the exemplary drawings, the present inked surfaces of the sheets face the delivery drive sh3ft 
invention is embodied in a new and improved in-line 54 and the sheets must be supported such that the ink is 
doctor blade apparatos^ herein generally designsled 10. not smeared as the sheets are transferred. TypicaUyi 
for use in applying a protective and/or decoz^ve coat- is such support is provided by skeleton wheels or cyiin- 
iog or inks to the freshly printed surface of sheets decs mounted to the press delivery drive shaft 54, or as 
printed lo a sheet-fed or web-fedi oflkt rotary or Oexo* is now more commonly used, net equipped delivery 
graphic printing press, herein generally designated 12, cylinders marketed by Printing Research, Inc. of Dal* 
In this instance, as shown in FIG. 1. the doctor blade las, Tex. tmdcr its registered trademark SUPERBLUE. 
coating apparatoA 10 is illustrated as installed in a four 20 Thai system, which is ouule and sold under license, is 
color printmg press 12, such is that numufacwred by manufactured in accordance with and operates as de- 
Hddelberger Dmckmaschincn AG of the Federal Rc- scribed in U.S. Pat. No. 4,402,267, issued Sep. 6, 1983, 
public of Germany under its designation Heidelberg to Howard W. DeMoore* the disclosure of which is 
Speedmaster IQZV (40")> and which includes a press incorporated herein by this reference, 
firamc 14 coupled at one end, herein the right end, with 25 More recently, vacuum transfer apparatus of the type 
a sheet feeder 16 from which sheets, herein designated disclosed in co-pending U.S. application Ser. No. 
18, are individually and sequentially fed into the press, 07/630,308, filed Dec 18, IWO, entitled "Vacuum 
and at the opposite end, with a sheet delivery stacker 20 Transfer Apparatus for Sheet-Fed Printing Presses", 
in which the finally primed sheets are collected and which is also incorporated herein by reference, has been 
stacked. Interposed between the sheet feeder 16 and the 30 used. The vacuum transfer apparams disclosed in that 
sheet delivery sucker 20 are four substantially identical application can be used in place of delivery cylinders or 
sheet printing stations 22, 24, 26 and 2S which can print skeleton wheels to pull the unprinted side of the sheet 
different color inks onto the sheets as they arc moved away ^om the delivery drive ^aft S4 so that the wet 
^ through the press 10. ink surface of the sheets do not come into contact with 

As illustrated, each of the princtng stations 22, 3«, 26 35 any press apparatus, 
and 28 is substantially identical and of conventional In accordance with the present bvention, the in-line 
5 deagn, herein including a sheer-fed cylinder 30, a plate doctor blade coating apparatus 10 for applying the pro- 
p cylinder 32, a blanker cylinder 34 and an impression tective or decorative coating or mk to the sheets 18 
^= cylinder 36, with each of the first three printing stations enables the press 12 to be operated io the noiaal man- 
32, 24 and 26 baving-a transfer cylinder 38 disposed to 40 ner without the loss of the final printing station 38, and 
^; withdraw the freshly printed sheets from the adjacent without requiring any snbstantial press modiftcatioas by 
p impression cylinder and transfer the freshly printed employing the existing press deUvery drive shaft 54 as 
sheets lo the next printing station via a transfer drum 40, the mountix^ location for the coatmg applicator roller. 
^ The final printing station 28 herein is shov^aa equipped In presses having delivery systems such as skeleton 
^ with & delivery cylinder 43 which functions to support 45 wheels mounted on the delivery drive shaft 54 or a 
the printed sheet 18 as it is moved from the final impres* vacuum transfer apparatus as disclosed in the aforemen* 
sion cylinder 36 by a ddivcry conveyor system, gener- tioned co-pencMng U,S, application Ser No. 07/630,308, 
ally designated 44, to the sheet delivery stacker 20. conversion to a coating operation can be quickly and 

The delivery conveyor system 44 as shown in FIG. 2 easily achieved by mouniiag on the press delivery drive 
is of conventional design and includes a pair of endless 50 sha^ in place of the skeleton wheeb or in addition to the 
delivery gripper chains 46, only one of which is shown vacuum transfer apparams, a suitable support cylinder 
carrying at regular spaced locations along the chains, capable of performing the combined function of a coat* 
latetaUy dispeeed gripper bars 48 having gripper clc- ing applicator roller and a net enhanced deh'veiy cyhn* 
ments 50 used to grip the leading edge of a sheet 18 after dcr 42. By utilising the dehvety cylinder 42 mounted ou 
it leaves the nip between the delivexy cylhader 42 and 55 the ddivezy drive shaft 54 to also act as a coating appli- 
impression cylinder 36 of the last printing station 28. As eator roller, protective coating will be applied to the 
the leading edge E of the sheet 18 is gripped by the printed sheet 18 in precise timed registration, and will 
gripfpera 50 the delivery chains 46 pull the sheet away petmic the press to be operated with its ftiE nage of 
from the impressiott cylinder 36 and convey the freshly ptinttng stations. 

printed sheet to Oieshirat delivery stadter 20 ^ere the 60 Toward these ends, the coating apparatus 10 of the 
grippers release the finally printed sheeL present invention indudea a relatively simple, posiuve 

The endless delivery chains 46 are driven in synchro- acting and economical doetor blade coaong unit, gener- 
nous timed relation to the hnpression cyfindcr 36 by ally designated 60, mounted to the press frame 14 down- 
sprocket wheels 52 fixed adjacent the lateral ends of a stream of the delivery drive shaft 54 and positioned to 
delivery drive shaft 54 which has a mechanicaHy geared 65 apply liquid coating noaierial to the support surface of a 
coupling (not shown) to the press drive system. The delivery cylinder 42 mouated on the delivery drive 
delivery drive shaft 54 eictends ktcrally between the shaft As can best be seen in FIGS, 2. 3 and 4, the doctor 
sides of the press frame 14 adjacent the impressioD cyl- blade coating unit 60 herein comprises a pair of side 
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frames 6X only one of which is shown, it being under- with liquid mateml or ink from a supply dnxm lOZ 
stood thfti ihe other side frame is substantially the same disposed in a remote location within or near the press 
as that of the aide frnxne Oltutrated, dtiached to each side 12. preferably, the doctor blade head 98 is removably 
of the press firame 24. Pivotally mounted to one end of fttiached u;> the brackets 6^, hercui by bolts t04 having 
each ofthc side frames 62 is a support bracket 64 carry- s enlarged, knurled heads 106, and which can be threaded 
ing one end of a liquid material reservoir 66 and cooper- through slots lOB fonnal in the brackets to clamp the 
ating liquid mateiial pickup roller 68 each disposed to reservoir in place on fhe brackets, 
extend btcrally across the press 12 parallel with the To insure that an adequate supply of liquid coating 
delivery drive shaft 54. The coating unit 60 is mounted materiat is always present within the reservoir 66 and to 
between the upper and lower runs of the delivery chains lo prevent coagu^tion and clogging of the doctor blades 
46 downstream of the delivery drive shaft 54. and posi* 94 and 96 by the liquid eoatixig material or ink, dxe 
lioned so that the o^ter peripheral surface 70 of the coating material or ink is circulated through the reser- 
pickup roller 68 can be cnga^ with the support sur- voir by two pumps 110 and 112 as shown in FIG, 5. 
face of a delivery cylinder 42 motmted on the delivery Pump 110 draws the liqajd macerial L torn the supply 
drive shaft IS dram 102 via a supply line 114 and discharges it into a 

As best seen in FIGS. 2 and Z, the support brocket 64 bottom region of the reservoir 66 through a delivery 
is pivotally anached to the end of the skie frame 62 by port 114P, and the other pump 112 acts to provide 
a shaft 72 disposed at the lower end pordon of the suction to a pair of return lines 116A, 116B coupled 
bracket, and can be pivoted about the shaft by an extcn- adjacent a top region of the reservoir through return 
sible cylxnder.74, herein shown as a pneumatic cylinder, 20 ports 116P, 116Q for withdrawing excess liquid coating 
one end 76 of which is secured such as by welding to the material or ink from the reservoir. By si^plying the 
side frame» and the opposite end 78 of which is coupled coating material or ink from the supply drum 102 at a 
through a pivot shaft 79 to the upper end portion of the greater rate than the rate of withdrawal of material by 
bracket. By extending or retracting the cylinder 74, the the pickup roller 68, a substantially constant supply of 
extent of engagement of the pickup roller 68 against the 25 coating matciial or ink will always be present within the 
surfape of the applicator roller 42 can be controlled, and reservoir 66. The excess coating material or ink which 
the pickup roller can be completely disengaged from rises above the liquid level of the return port R (FIG. 8) 
the applicator roller 42. js suctioned away by the suction return pump 112, 

The coating pickup roller 68, which is of conven- Hie general arrangement of the picinp roller 68, 
tional design and preferably one such as the Ajiilox 30 doctor blades 94 and 96. and reservoir 66 is similar to 
rollers manufactured by A.R,C International of Char- that disclosed in U.S. Pat No. 4,821,672 entitled "Doc 
totte, N.C and sold under the name ••pRINTMAS- tor Bbde Assembly With Rotary End Seals and Inter- 
TER** having an engraved ceramic or chrome outer changeable Heads**, the disclosure of which provides 
peripheral surface 70, is designed to pick up a predeier- details concerning the end seal siructnre and operatian 
mmed uniform thickness of liquid coating material or 35 of a pickup roller and reservoir usable with the present 
ink from the reservoir 66, and then uniformly transfer invention^ According to an important feature of the 
the coating material to the support surface of the appli- present invention, however, the doctor blade reservoir 
cazot roUer 42. To eflfect roution of the pickup roller 66 is not pressurized as tau^i by the prior art Instead, 
68, a suitable motor 80, herein a hydraulic motor, is coating liquid or ink is supplied to the doctor blade 
attocbed to one of the side frames 62 and coupled to a 40 reservoir 66 by the suction flow produced by the pump 
suitable hydrsulic fluid source (not shown) through 112. In this arrangement the suction pump 112 applies 
fittmgs 81A, 81B. Attached to the output of the motor a vacuum or suction force in die reservoir which d»w5 
80 is an output gear which is drivmgly coupled through liquid material L from the supply through the supply 
a cluster gear 82 and a series of idler gears 83 eadi conduit 114 to the reservoir and draws excess tiquid 
mounted on stub axles 84, to a drive gear 86 attached to 45 material L from the doctor blade reservoir 66 through 
the end of a shaft 88 on which the pickup roller 68 is the return ccmduit XI6 into the remote reservoir 102 at 
concctttricaHy mounted. The shaft 88 of the pickup a rate which b greater than the rate thai liquid coaring 
roller68is,iniam,jottmaiedateachendtothebfackets material or ink is being supplied to the doctor blade 
64 through a rdeaaable semidrcttlar collar 90 attached reservoir through the supply conduit 114. Because the 
by bolts 92 to the bracket Herein, the axle of the tcrmi- 50 suction return flow rate is greater than the supply flow 
nal idler gear, designated 83', also serves as the shaft 72 rate, a positive pressure condition within the doctor 
for pivotaUy mounting the support bracket 64 to the ^ blade reservoir is avoided, and a below atmospheric 
side frame 62 so that when the bracket is rotated about vacuum pressure Icvrf is provided, 
the shaft, the terminal idler gear remains engaged with Referring to FIG. S, FIG. 6, FIG. 7 and FIC «, the 
the drive gear 86 of the pickup roller 68, S5 liquid material is delivered into the tower region of the 

M this instance, as can best be seen in FIG. 4, the doctor blade reservoir 66, and is withdrawn ftom the 
pickup roUer 68 has a peripheral surftcc portion 68P doctor blade reservoir near an upper region of the 
which projects radiaDy into the reservoir 66 containing chamber throu^ the remm conduits 116A, 16B. The 
the supply of coaring material or ink. A pair of upper liquid level elevation of the return pott is preferably 
and lower inclined doctor blades 94 and 96 attached to 60 selected to provide for the accumulation of liquid coat- 
the doctor blade head 98 on sboulden 98A, 98B eniage lag material or ink in more than about half of the doctor 
the roller surface to doctor the excess liquid coating blade chamber, tber^ insuring that the engraved sur- 
material or ink picked up from the reservoir by the &ce of the pickup roller 68 will be thoroughly wetted 
engraved surface 70 of the roller. The reservoir cavity by the coating material or ink L as it turns through the 
66 herein is formed within an elongated doctor bUde 65 doctor blade chamber 66. The reservoir 66 is bounded 
head 98 having a generally C-shaped cros*«tion with vertically by lower and upper doctor head shoulders 
« opemng 100 extending longitudinally along one side 98A, 98B. Accordingly, the return ports 116P, 116Q of 
feeing the pickup roller 68. The reservoir 66 is supplied return lines 116A, I16B are located at a Hqmd level R 
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intermediate the limits established by tlic lower and 
upper fiboulders. Any excess liquid coating loaterial or 
ink which li&es above tbe liquid level R Of the return 
ports will be sucdoued avay by Che pump tH, 

Ii will be appreciated that the supply pump 110 is ^ 
optiooal and that tbe sucdoa circulation system can be 
operated efTeciively with only tbe single suction pump 
112 as shown in FIG. 4 In the single pump conflg:ura^ 
tton, it may be necessary to prime the supply conduit 
114 to obtain satisfactory operation. The two pump 
arrangement b& shown in FIG. 5 is preferred for those 
installations in which the supply drum 102 is located ax 
a distance that is too &r from the press to achieve ade^ 
qoate auctioD flow. The auxiliary supply pump 110 
provides positive flow input to the doctor blade reset- 
voir at a fixed flow rate. The return suction pusp 112 
has a £utcr suction flow rate than the supply flow rate. 
Consequently, a positive pressure buildup in the doctor 
blade reservoir cannot occur. By utilizing two pumps as 
Bhown in FIG. 5, the liquid level within the doctor 
blade chamber (6 can be closely controlled, witisout 
positive pressure buildup^ thereby reducing leakage 
throu^ the end seals. 

Referring to FIG. 8, it will be appreciated that the 
doctor blade chamber 66 is maintained at a pressure ^ 
levd below atmospheric by the suction action of the 
return flow pump 1X2. The coating liquid L rues to the 
Uquid lev^ of the return port R and is drawn off imme- 
diately by the aucuon pump 112. AdditiooaUy, air ^ 
within the doctor blade chamber 66 is also evacuated, 
thereby reducing the doctor blade chamber pressure to 
a )eval below atmospbenc This negative pressure dif- 
ferential condition opposes leakage of coating liquid L 
through the end seals. Since the doctor blade chamber ^5 
66 is not positively pressurized, the end seals are oper- 
ated under favorable pressure differential conditions, 
thereby extending their osefol lifetime. Moreover, die 
negative pressure difTerential doctor blade assembly 
will accommodate a pickup roller having a chipped 40 
comer, which would leak under positive pressure con- 
ditions, but does not leak because of the negative pres- 
sure reservoir condition established by suction flow. 

It is useful for the press operator to have an advance 
warning of an impending end seal failure. With advance 45 
waning, the press operator can schedule repair and/or 
replacement of the doctor blades and the end seals at a 
convenient time* for example between press runs or 
before undefutioag the next printing job. Apparatus for 
monitoring the suction/vacuum' condition witittn the so 
doctor blade chamber 66 is provided by a pneomatic 
sensor circuit 120 as shown in FIO. 9. The pneumatic 
sensor circuit 120 includes a pneumatic sensor line 122 
which is coupled in fluid communicatioa wifli tbe doc* 
tor blade chamber 66 through a vacuum sensor bore 124 55 
formed through the upper doctor head shoulder 9SB. 
Tbe vacuum senses line 122 is coupled to the sensor 
bore 124 by a threaded fltiiag 126. 

Continnous monitoring of the vacnum/suctiOtt condi- 
tion within the doctor blade chamber 66 b provided by 60 
a vacuum gauge 128 which can be of any conveaDonal 
destga, for example a Bourdon gauge which is cali- 
brated for dry atr and coven the range from about zero 
to iboMt twenty torrs. The vacuum gauge 128 is cou- 
pled into the sensor Bne 122 by a tee coopfing 130. 65 
According to this arrangement, the press operator re- 
ceives a continuous visual indication of the vacuumA 
suction ccMidition witlnn the doctor blade chamber 66. 



According to another feature of the invention, the 
vacuum/suction line 122 is coupled to a vacuum switch 
13Z The vacuum switch 132 has a conductive, movable 
diaphragm 134 which moves into and out of dectxical 
contact with switch electrodes 132A, 132S. That is, the 
diaphragm 13d is pulled out of contacting engagement 
with tbe switch electrodes 132A, 132B the vacu- 
um/suction level in the doctor blade chamber 66 is 
below a predetermined level. When the pressure level 
within the doctor blade chamber 66 rises above that 
preset levd. for example in response to leakage of air 
through the end seals or around a worn doctor blade 94, 
the vacuum force within the vacuum chamber 132C of 
the sensor switch also rises, thereby permitting the con- 
ductive switch dement 134 to engage the switch dec- 
trodes 132A, 132B. 

When switch dosore occurs^ dectiical power is ap* 
plied to an audio transducer 116 from a power source 
138. Electrical current is conducted through tiie pneu- 
matic switch 132 to the audio transducer 136 through 
power conductors 140» 142. According to this arrange- 
ment, the press operator will reedve an audible alert as 
soon as tbe suction/vacuum pressure in the doctor 
blade chamber rises above a safe operating levd, 
thereby signaling wear failure of the doctor blades and* 
/or an impending fltilure of the end seals. 

From die foregoing, it should be apparent that the 
coating apparatus 10 of the present ifivention provides a 
highly reliable, effective and economical in-line appara- 
tus for applying coating material to the ifreshly printed 
sheets 18 in a sheet-fed, of&et rotary printing press 12 
which allows the final printing station to conttsue to be 
used as a print station, yet which does not require any 
substantia] press modiitcation or the addition of a sepa^ 
rate timed applicator roller. While a particular form of 
the present invention has been Ulustxated and described, 
it should be apparent that variations and modiiicatioDS 
therein can be made without departing from the spirit 
and scope of the invention. 
What is claimed is: 

1. Apparatus for applying liquid material firom a sup- 
ply to a pickup roller comprising in combmationr 

a doctor blade head having an elongated reservoir for 
recdving liquid mae^ial from the supply^ said doc- 
tor blade head bdng adapted to extend in paralld 
with tbe pickup roller in an operative portion with 
a portion of the peripheral surface of the pidrup 
roller extending into said reservoir for wetting 
contact with liquid material contained therein, and 
two doctor b^es attached to said doctor blade 
head for eng^geoEient against said peripheral sur- 
face in the operative position; 
a supply conduit connecting said supply in flow com- 
munication with said reservoir; 
a return conduit connecting said reservoir in flow 

communication wnth said supply; and, 
a first pump coupled in series flow relation with said 
return oondnic for inducing suction flow of liquid 
material from said teservoir through said return 
conduit into said supply. 

2. Apparatus as deflsed in daim 1, induding: 
a second pomp coupled in scries flow relation with 

said supply conduit for pumping liquid material 
from said supply to said reservoir. 

3. Apparfttus as dcfbed in claim 2, wherein the suc- 
tion return pumping rate of said fust pump is greater 
than the supi^y pumping rate of said second pump. 
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4. Apparazus as defmed is claim 1, said doctor blade 
bead having fust and second shoulders fonmng lower 
and upper liquid level boundaries for said reservoir, 
respectively, wherein the renim condnit is coupled in 
flow cocununication with said reservoir at a Hqaid level 
location disposed intensediate the liquid levd bound- 
aries established by said first and second shouldeis. 

5, Apparatus as defined in daim 1, wherein the remm 
cooduit is coupled in flow cooununicataon with said 
reservoir at a first Hqnid level location and the supply 
conduit is coupled in flow coznuunieation with said 
reservoir at a second liquid levd location, the first liq- 
uid level location of the return conduit being higher in 
elevation than the second liquid level location of the 
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with the pickup roller in an operative position with 
a portion of the peripheral surface of the piclcup 
follef extending into said reservoir for wetting 
contact with liquid material contained therein, and 
two doctor blades attached to said doctor blade 
head for engagement against said peiipheial sur* 
face in the operative position; 
fni means coupled to said supply and to said reser* 
voir for pumping liquid material froin said supply 
into said reservoir, and, 
second means coupled to said reservoir and to said 
supply for inducing suction flow of liquid material 
fjrom said reservoir into said sopply. 
12. Apparatus for applying liquid material from a 



supply conduit when the doctor blade head is in the 15 supply to a pickup roller comprising in combination: 



operative position, 

6. Apparatus for Bfyplying Hquid material from a sup- 
ply to a pickop roller compriang. m combination: 

aa dcmgated doctor blade head having an doogated 
cavity formed therein defining a reservoir for rc- 20 
ceiving liquid material from the supply, said doctor 
blade head being adapted to extend tn p&ralld with 
the pickup roller in an operative position with a 
portion of the jieripheral surface of the pickup 
roller extending into said cavity for wecting 25 
contact with liquid material contained therdn« and 
a pair of doctor blades disposed on opposite sides 
of said cavity and extending the length thereof for 
engagement agatost the peripheral surface of the 
pickup roller in the operative position; and^ 

means coupled to said supply and to said reservoir for 
inducing flow of liquid material from said supply 
into said reservoir and for retnniing excess liquid 
naaterial by suction force from said Tcservoir to said 
supply. 

7. Apparatus as defined in claim €, said inducing 
means comprising: 

a supply conduit connecting said supply in flow com* 
munxcation with said reservoir; 
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a doctor bUde head having an dongated reservoir 
chamber for receiving liquid material from the 
supply, said doctor blade head being adapted to 
eKteod in parallel with the pickup roUer in an oper- 
ative position with a portion of the peripheral sur- 
face of the pickup roller extending into said reser- 
voir chamber for wetting contact with liquid mate^ 
rial contained therein, and two doctor blades ax^ 
ladied to said doctor blade head for engagement 
against said peripheral surface in the operadve 
position; and, 
a snction pump coupled to said reservoir and to said 
supply for inducing suction flow of liquid material 
from said reservoir to said supply. 
13. Apparatus as defined in claim 12, including a 
pneumatic sensor conduit coupled to said reservoir 
chamber for sensing the air vacuum pressure within »id 
reservoir chamber, and a vacnum gauge coupled to said 
sensor conduit for providing a i^sual indicatioa of air 
vacuum pressure in said reservoir chamber. 

Apparams as defined in claim 12* including a 
paeumatic sensor conduit coupled to said reservoir 
chamber for sensing the air vacuum pressure within said 
reservoir chamber, a vacuum responsive switch having 



a return conduit connecdng said reservoir in flow 40 a sensing chamber coupled to said sensor conduit and 



communication with said supply; and, 
a fusi pump coupled in series flow relation with said 
return conduit for inducing suction flow of liquid 
material &om said supply throu^ said supply con- 
duit into said reservoir, and for indudng auctioo 45 
flow of liquid material from said reservoir through 
said return conduit into said supply. 
8. Apparatus as defuted in daim 7, said means tnctud- 
ing: 



switch dectrtades and an audio transdticer electricdly 
connected to said switch electrodes for makiog and 
breaking an deetrical drcuit from a power source to 
said audio transducer. 

15, In a sheet-fed, offset rotary piiating press of the 
type indudisg at least one printing station having a 
blanket cylinder and an impression cylinder dbposed 
for printing ink onto sheets passing therebetween, and a 
delivery conveyor system for puUhig freshly printed 



a second pump coi^led in series flow rdatzon with 50 sheets from the impressbn cylinder and transporting 

«u ft*. — printed sheets toward a sheet delivery stacker, the 

delivery conveyer system tscluding a delivery drive 
shaft disposed adjacent to and extending parallel with 
the impn^on. cylinder and driven m timed synchro* 
55 nous'rdation with the impression cylinder, the improve^ 
ment comprising: 
a ddivery cylinder mounted onto said deOivery drive 
shaft and having an outer peripheral suppon sur- 
face adapted to engage and support a sheet being 
transported fay said delivery conveyor system; * 
a coating apparatus indnding a supply of liquid mate- 
rid, a rotatable pickup roller having an outer pe- 
ripheral surface of substantially cylindrical shape, 
and means for applying a coating of liquid materid 
from said supply onto said outer peripherd surface 
of said pickap roller; 
means for mounting said coating apparatus to the 
press adjacent said ddivery cylinder with a portion 



said supply eoadint for pumping liquid nsaterid 
firom said supiUy to said reservoir. 
^. Apparatus as defined in claim fi, wherein the sue- 
ttoQ return pumping rate of said first pump is greater 
than the supply pumping rate of said second pump. 

la Apparatus as defixied in claim 6^ said doctor blade 
head having first and second shoulders forming lower 
and upper Squid level boundaries for said reservoir^ 
respectivdy, wherein said means for inducing suction 
flow mdndes a returo conduit coupled in flow commu- ^ 
nicacion with said reservoir at a liquid levd hxation 
disposed intermediate the liquid levd boundaries estab^ 
lished by sdd fiirst and second ahouldeis. 

U. Apparatus for applying Squid matetid from a 
supply to a pickup roller comprising in combination: 
n doctor blade head having an dongated reservoir for 
receiving liquid materid from the supply, said doc^ 
tor blade h^ being adapted to extend in paxalld 
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of said periphera] surface of said pckup roUftr en^ 
gaged with the suppon surface of said delivery 
cylinder, whereby liquid coating matenal fromsaid 
stxpply applied onto the peripheral surface of said 
pickup roller is trBzisferrcd to said support smface S 
of said delivery cylinder and to said fireshly piioied 
sheet; 

said coating apparatus including an elongated reser- 
voir for receiving liquid zaatenal from said supply, 
said reservoir extending parallel with said picicup ]0 
roller witb a portion of the peripheral &urfflce of 
the pickup rdUer extending into said reservoir for 
wetting contact with liquid material contained 
therein, and two doctor blades attached to said 
reservoir and engaging said peripheral niiiace, said is 
doctor blades acting to limit the amount of liquid 
material appUed onto said peripheral sur&ce from 
said reservoir, 

a supply conduit ccimecting said supply id flow com- 
munication with said reservoir; 20 

a return conduit connecting said reservoir in flow 
communicatioQ with said supply; and, 

a first pump coupled in series flow reUtioii with said 
return conduit for inducing suction flow return of 
liquid material &offl said reservoir to the remote 22 
supply. 

16, The improvement as set forth in claim 15, wherein 
said coating apparatus is mounted to said press down- 
stream of said delivery drive shaft in the direction of 
travel of said sheets during transport by said ddivery 30 
conveyor system, 

17, The improvement as set forth in claim 15, includ- 
ing: 

a second pump coupled in series How reUtioa with 
said supply conduii for liquid materia] from the 35 
remote supply to said reservoir. 
IS. The improvement as set forth in claim 17, wherein 
the suction return flow rate of said flrsi pump is greater 
than the positive pressure supply flow rate of said sec- 
ond pump. 40 

19. The improvement as set forth m claim 1$, wherein 
the return conduit is coupled in flow cooomunication 
with said reservoir iX a 6rst liquid levd location and the 
supply conduit is coupled in flow conunimicatioKi with 
said reservoir at a second Uquid level location, the flist 45 
liquid level location of the return conduit being higher 
than the second liquid level location of the supply con* 
duit 

20. Zn a sheet-fed, ofl^t rotary printing press of the 
type including at least one printing itatioo having a 50 
blanket cylinder and an impression cylinder disposed 
for printing wet ink onto sheets passing therebetween, 
and a delivery conveyor system for pulling ^bly 
printed sheets &om the impression cylinder and trans- 
porting the printed sheets toward a sheet delivery 55 
sucker, the delivery conveyor system comprising a pair 
of endless gripper chains disposed on opposite sides of 
the press and supporting ^erebctween gripper bars and 
grippers spaced along the ^jains. the gripper chains 
being driven in timed synchronotts relation with the do 
impression cylinder by laterally spaced sprocket wheds 
mounted on opposite ends of a de^vcry drive shaft 
disposed adjacent to and extending parallel with the 
impression cylinder, the improvement comprising: 

a delivery cylinder mounted to said delivery drive 65 
shaft between said sprocket wheels and having an 
outer peripheral support soriace covered by a re- 
movable coating blanket adapted to engage and 



support the wet ink side of a sheet being trans- 
ported by said gripper bars; 
a coating apparatus including a supply of liquid mate- 
rid, a rotfltable pickup roller having an outer pe- 
ripheral surface of substantially cylindrical shape» 
azid means for applying liquid material from said 
supply onto said peripheral surface of said pickup 
roller; 

means for mounting said coating apparatus to the 
press adjaceat the delivery cylinder, with a ponion 
of the outer peripheral surface of said pickup roller 
engaged widi said delivery cylinder, whereby liq- 
uid material doctored onto the peripheral surface 
of said pickup roller is transferred to said delivery 
cylinder and to said freshly printed sheet; 

said coating apparatus including an Ungated reser- 
voir containing liquid material, said reservoir being 
disposed to extend parallel with said pickup roller 
-with a portion of said peripheral surface extending 
into said reservoir in contact with liquid material 
contained therein, and two doctor blades attached 
to said reservoir and engaging said peripheral sur- 
face, said doctor blades actmg to liinit l&e amount 
of liquid coating material applied onto said pcriph* 
eral surface from said reservoir; 

a supply conduit connecting said supply in flow com- 
munication with said reservoir; 

a return conduit coimecting said reservoir in flow 
commnzncadon with said supply; and, 

a first pump coupled in series flow relation with said 
return conduit for indixdng suction flow return of 
liquid material from said reservoir to said supply. 

21. A sheet-fed, offset rotary printing press bicludmg: 

at least one printing station having a blanket cylinder 
and an impression cylinder dii^sed for printing 
wet ink onto sheets passing therebetween; 

a delivery conveyor system for pulling freshly 
primed sheets from the impression cylinder and 
transporting the printed sheets toward a sheet de- 
livery stacker, the delivery system including a de- 
livery drive shaft; 

a delivery cylinder mounted to said delivery drive 
shaft and having an outer peripheral suppon sur- 
face adapted to engage and support a sheet being 
ttansponed by said delivery conveyor system; 

a coating apparams including a supply of liquid mate- 
rial, a rotatable pickup roller having an outer pe- 
ripheral surface of substantially cylhidrical ^pe, 
and means for applying liquid material tram said 
supply onto the petipheral surface of said pickup 
roller; 

means f6T mounting said coating apparatus to the 
press adjacent said ddivery cylinder* with a por* 
tion of said peripheral suifacr of said pickup roUer 
engaged with said delivery cylinder, whereby liq* 
aid material applied to the perrphetal siuface of 
said pickup roller is transferred to said ddivery 
cylinder and then to said freshly printed sheet; 

said coating apparatus including an elongated reser- 
voir cotttainiog liquid material, said reservoir being 
disposed to extend parallel with said pickup roUer 
with a portion of said peripheral surface extending 
into the reservoir in oontaa with liquid material 
contained therein, and two doctor blades attached 
to said reservoir and engaging said periphml sur- 
face, said doctor blades acting to limit the amount 
of liquid coating material applied onto said periph- 
eral surface from said reservoir; 
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[57] ABSTRACT 

A coating ^paratus for use in a sheet-fed or web-fed, 
offset rotary or flexographic printing press to apply a 
protective and/or decorative coating to the surface of 
freshly printed sheets includes a doctor blade coating 
unit coupled to a pickup roller for supplying liquid 
material from a reservoir to the surface of a pickup 
roller mounted on a press delivery drive shaft. Liquid 
material is circulated through the reservoir of the doc- 
tor blade unit by suction flow produced by a return 
pump. This prevents the buildup of a positive pressure 
differential within the doctor blade reservoir. The doc- 
tor blade reservoir is maintained at below ambient pres- 
sure level, thereby preventing leakage through the end 
seals. A vacuum sensor circuit provides a visual indica- 
tion of air vacuum pressure in the doctor blade reser- 
voir chamber, and a vacuum sensor switch applies elec- 
trical power to an audio transducer. The audio trans- 
ducer produces an audible alarm in response to an in- 
crease in doctor blade chamber pressure, thereby pro- 
viding advance warning of an impending end seal feil- 
ure or a worn doctor blade condition. 

10 Oaims, 9 Drawing Sheets 
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carried out after the final ink printing has been per- 

COATING APPARATUS FOR SHEET-FED, formed, most desirably by an in-line coating application. 

OITSET ROTARY PRINTING PRESSES DESCRIPTION OF THE PRIOR ART 

CROSS REFERENCE TO RELATED 5 Various suggestions have been made for applying the 

APPLICATION coating as an in-line press operation by using the final 

This is a continuation of application Ser. No. Panting station of the press as the c^^^^ 

07/879.841. laed May 6. 1992 now U.S. Pat No. f^'^JZ/^^o^-Tf^^r. ,^ rfSi J'^S 

^ft-T ten i_- 1- • J.- X- • r V ^ 4,685,414 and 4,779,557, there are aisclosea coatmg 

Ir i;^. oTJ^S™rfA.!f'°?n";5^ 10 ^PPa^tus which can be moved into position to aUow 

N 5 n6 2^ the blanket cylinder of thelast printingVtation of a press 

, ,u . apply a coating material to the sheets. In 

FIELD OF THE INVENTION U.S. Pat. No. 4,796i556, there is disclosed a coating 

^ wxi-^rj i-iTj£r* apparatus which can be selectively moved between the 

This mvention relates to sheet-fed or web-fed, offset J^^^ ^^^^^ ^^^^ j^^^ ^^^^ 

rotary or flexographic pnntmg presses, and more par- ^^^.^^ J^^^ ^^^^^ ^ ^ ^ 

ticularly, to a new and improved apparatus for the m- ^^^^ station for the press. 

hneapphcationof protectiveanddecora^^^^ Suggestions for overcoming the problem of the loss 

inks to the prmted surface of freshly prmted sheets or ^ ^^^^ ^^^^^^ ^^^^ ^^^^^ ^ ^^^^^^ 

20 been made, such as that set forth in U.S. Pat No. 

BACKGROUND OF THE INVENTION 4,934,305 which discloses a coating apparatus having a 

^ - , 5^ ^ J . ... separate timed appUcator roller positioned to apply the 

Convention^ sheet-fed, offset rotary pnntmg presses ^^^^ing material to the printed sheet while the sheet is 

typically mclude one or more pnntmg stations through impression cylinder of the press. This is said 

'^^''L"''^'^'^:^ r ^r^^^^ "^^v "^^^ 25 to aUow the last printing station to be operated simulta- 

mk. After final pnntmg, the sheets are fed by a delivery neously as both an ink application station and a coating 

conveyor system to tiie delivery end of the press where 3^^^^^ ^^^^ ^^^^ p^^ting unit capability 

the freshly pnnted sheets are coUected and stacked. In ^.^^^^^ Another approach to providing a coating station 

a typical sheet-fed, offset rotary pnnting press such as without losing the printing capabilities of the last print- 

the Heidelberg Speedmaster line of presses, the delivery 3Q station is to provide a totally separate coating imit 

conveyor system includes a pair of endless gripper downstream of the last printing station so that the coat- 

chams carrying spaced laterally disposed gripper bars appUed to the sheets after final printing and before 

and grippers which are used to grip and pull freshly ^^e sheets have reached the sheet delivery stacker. Such 

printed sheets from the hnpression cylinder and convey ^ approach is suggested in U.S. Pat Nos. 4,399,767 and 

the sheets toward the sheet delivery stacker. TTie grip- 35 4jo6,601. 

per chains are driven in precisely timed relation to the ' Conventional coating apparatus which is operable as 
impression cylinder by gripper chain sprocket wheels in-line press operation utilizes an engraved transfer 
which are laterally spaced between a delivery drive xoUery with the liquid coating being applied to the en- 
shaft mounted on opposite sides of the press frame. The graved roller by means of a doctor blade assembly. The 
delivery drive shaft is mechanically coupled by gears 40 doctor blade assembly includes an elongated housmg 
for synchronous rotation with the impression cylinder. having a reservoir chamber extending the length of the 

Since the inks used with offset type printing presses transfer roller for holding a volimie of coating liquid in 

typically remain wet and tacky for some time after wettmg contact with the circumferential surface of the 

printing, special precautions must be taken to insure that transfer roller. A pair of circumferentially spaced doc- 

the wet inked surface of the freshly printed sheets is not 45 tor blades extend longitudinally along the reservoir 

marked or smeared as the sheets are transferred from housing on either side of the chamber. The doctor 

one printing station to another, and through the deliv- blades are angled tangentiaUy toward the transfer roller 

ery system to the sheet delivery stacker. The printed surface, and seal the reservoir chamber against the rol- 

surface of the paper dries relatively slowly and can be ler surface and wipe the roller surface to deposit liquid 

smeared during subsequent processmg, particularly 50 in the cells of the engraved transfer surface, 

when the printed sheets are stacked. In order to mini- The reservoir chamber is pressurized with coating 

mize smearing, a dryer may be mounted along the deliv- liquid, which is pumped from a remote supply drum 

ery path of the printed sheets, or an anti-of&et spray into the upper region of the pressure chamber. Aiter the 

powder may be sprayed on the printed surface. pressure chamber fills to a certain level, it is returned to 

In some printing apphcations, it is desirable that the 55 the remote drum by gravity flow. Occasionally, the 
press be capable of applying a protective and/or deco- doctor blade reservoir chamber becomes completely 
rative coating over all or a portion of the surface of the filled with the coating liquid when the volume of coat- 
printed sheets. Typical coating solutions include var- ing liquid being delivered to the doctor blade reservoir 
nish, lacquer, dye, moisturizers and ink. Such coatings chamber exceeds the gravity flow return rate. The posi- 
typically are formed of a UV-curable or water-soluble 60 tive pressure may cause the seals at the ends of the roller 
resin applied as a liquid solution or emulsion by an to leak, allowing the coating liquid to drip onto the 
applicator roller over the freshly printed sheets to pro- floor or onto adjacent press parts. Occasionally, the 
tect the ink and improve the appearance of the sheets. coating liquid may be slung from the roller onto adja- 
Use of such coatings is particularly desirable when cent press equipment and operator areas. Moreover, the 
decorative or protective finishes are required such as in 65 buildup of positive pressure within the doctor blade 
the production of posters, record jackets, brochures, reservoir chamber accelerates the wear of the end seals, 
magazines, folding cartons and the like. In cases where It will be appreciated that the transfer roller may be 
a liquid coating is to be applied, the coating operation is operated at high speeds, for example, on the order of 
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1,000 linear feet per minute, and that the end seals of the 
doctor blade assembly will tend to wear quickly. The 
end seal wear is accelerated by the buildup of positive 
pressure within the doctor blade chamber. Low volume 
drip leakage can be collected in a drip pan or catch tray, S 
but as the end seals wear, the coating liquid will be 
slung from the transfer roller, thereby causing a difficult 
cleanup problem. When this occurs, the press must be 
shut down, the doctor blade head must be removed, and 
the end seals replaced. The steps of rebuilding or replac- 10 
ing the end seals and realigning the doctor blade head 
causes an unacceptable amount of press downtime. 

One approach for overcoming the problem of end 
seal wear is to provide stationary end seals which are 
mounted on the press frame» and which bear in sealing 15 
engagement against the ends of the transfer roller, so 
that the doctor blade head may form a seal with station- 
ary seals rather than with the dynamic seals carried on 
the transfer roller. Another approach is to use rotary 
end seals which include an end plate which is resiliently 20 
engaged against the end surface of the transfer roller, 
with a seal member being secured between the end plate 
and the end portions of the roller by quick removal 
mounting lugs. 

While the foregoing mechanical approaches to limit- 25 
ing end seal wear and thereby avoiding leakage have 
been moderately successful, and some arrangements 
have reduced downtime by quick change mounting 
features, the end seals neverieless are still experiencing 
accelerated wear and early failure, thereby causing 30 
frequent replacements and unacceptable downtime for 
correction of end seal leakage. 

OBJECTS OF THE INVENTION 

Accordingly, there exists a need for a new and im- 35 
proved in-line coating apparatus for use in a sheet-fed or 
web-fed, offset rotary or flexographic printing press for 
applying a protective and/or decorative coating to the 
printed surface of freshly printed sheets which does not 
require any expensive or substantial press modification 40 
or result in any impairment of normal press operating 
capability. 

Specifically, the principal object of the present inven- 
tion is to provide a new and improved in-line coating 
and/or inking apparatus of the character described 45 
which achieves a reduction in end seal leakage. 

SUMMARY OF THE INVENTION 

The present invention provides a new and improved 
in-line doctor blade apparatus for applying a protective 50 
and/or decorative coating and/or inking to tiie surface 
of freshly printed sheets in a sheet-fed or web-fed, offset 
rotary or flexographic printing press which is highly 
reliable and effective in use, yet which does not require 
any expensive or substantial press modification or result 55 
in any impairment of normal press operating capability. 

The reservoir of a doctor blade head is supplied with 
coating material from a remote supply drum. To insure 
that an adequate supply of coating liquid is always pres- 
ent witiiin the doctor blade reservoir, the coating mate- 60 
rial is drawn from the remote supply drum and is circu- 
lated by suction (low constantiy through the reservoir. 
In contrast to the conventional approach of positively 
pressurizing the doctor blade reservoir with liquid coat- 
ing pumped from the remote drum to the reservoir, the 65 
coating material is instead circulated through the reser- 
voir by suction flow. That is, instead of charging the 
reservoir with coating liquid pumped from the remote 
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drum and thereby creating a positive pressure condition 
within the doctor blade reservoir, circulation through 
the reservoir is induced by suction flow provided by a 
suction pump having an input connected for drawing 
coating liquid from the doctor blade reservoir, and 
returning it by forced (positive pressure) flow to the 
remote supply drum^ rather than by gravity flow return. 

As a result of the suction flow arrangement, the liquid 
material is drawn from the remote supply drum at a 
greater rate than the rate of withdrawal of the liquid 
material by the pickup roller, and a substantially con- 
stant supply of liquid material will always be present 
within the doctor blade reservoir. A benefit of the suc- 
tion flow arrangement is that a positive pressure buildup 
does not occur within the doctor blade chamber. More- 
over, Uquid material which rises above a predetermined 
fiU level is drawn out of the doctor blade reservoir by 
the suction pump, and is returned to the remote drum. 
Consequently, the end seals are not subjected to high 
pressure differential conditions. Instead, the suction 
flow arrangement produces a negative pressure differ- 
ential, with the doctor blade chamber being operated at 
a level below atmospheric. Under negative pressure 
conditions, leakage of coating Uquid is virtually non- 
existent, and the operating life of the end seals is sub- 
stantially increased. 

According to another aspect of the present invention, 
visual and audible alerts are provided by a vacuum 
sensor line which is coupled to tiie vacuum space within 
the doctor blade chamber. The sensor line is coupled to 
a vacmma gauge which provides a visual indication of 
the suction pressure within the doctor blade chamber. 
A vacuum sensor switch is also coupled to the chamber 
for selectively applying electrical power to an audio 
transducer when the pressure within the vacuum cham- 
ber rises above a predetermined safe operating suction 
level. 

Other features and advantages of the present inven- 
tion will become more apparent from the following 
detailed description taken in conjunction with the ac- 
companying drawings which disclose, by way of exam- 
ple, the principles of the invention, 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic side elevational view of a sheet- 
fed, offset rotary printing press having a coating appara- 
tus embodying the present invention; 

FIG. 2 is an enlarged fragmentary side elevational 
view taken substantially within the circular area desig- 
nated "2" in FIG. 1 and showing the coating apparatus 
of the present invention during coating operation; 

FIG. 3 is an enlarged fragmentary perspective view 
showing one side of the coating apparatus mounted in 
the press and illustrating the fluid path of coating mate- 
rial from a remote supply drum to the doctor blade 
reservoir of the coating unit; 

FIG. 4 is an enlarged fragmentary sectional view 
taken substantially along the line 4 — 4 of FIG. 3; 

FIG. 5 is a simplified flow diagram which illustrates 
a dual pump arrangement for circulating coating liquid 
from a remote supply diwk to the doctor blade reser- 
voir and return; 

FIG. 6 is a simplified flow diagram which illustrates 
a single pump arrangement for circulating coating liq- 
uid by suction flow from a remote supply drum to the 
doctor blade reservoir and return; 
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FIG. 7 is an enlarged fragmentary perspective view coupling (not shown) to the press drive system. The 

of one end portion of the doctor blade coating apparatus delivery drive shaft 54 extends laterally between the 

of the present invention; sides of the press frame 14 adjacent the impression cyl- 

FIG. 8 is an enlarged sectional view taken substan- inder 36 of the last printing station 28, and is disposed to 

tially along the line 8—8 of FIG. 7; and, 5 be parallel with the axis of the impression cylinder. In 

FIG, 9 is a view sunilar to FIG. 8 which includes a this instance, the delivery cylinder 42, which is con- 
suction pressure sensing circuit for providing a visual structed to allow adjustments in diameter by suitable 
indication of suction pressure and an audible alert when means, is attached to the delivery drive shaft 54 so that 
the suction/vacuum pressure inside the doctor blade the delivery cylinder is also rotated in precise timed 
rises above a safe operating level, thereby signaling an 10 relation with the impression cylinder, 
impending end seal failure. In this respect, it is important to note that when the 
riPf-TATT T=n r»P<;rvTTyrTn>j op twt? ^^^^^ printed sheets 18 are conveyed away from the 

PREf^ERRED EMBODIMENT gripper 50 carried by the delivery chains 46, the wet 

As shown in the exemplary drawings, the present 15 inked surfaces of the sheets face the delivery drive shaft 

invention is embodied in a new and improved in-line 54 and the sheets must be supported such that the ink is 

doctor blade apparatus, herein generally designated 10, not smeared as the sheets are transferred. Typically, 

for use in applying a protective and/or decorative coat- such support is provided by skeleton wheels or cylin- 

ing or inks to the freshly printed surface of sheets ders mounted to the press delivery drive shaft 54, or as 

printed in a sheet-fed or web-fed, offset rotary or flcxo- 20 is now more commonly used, net equipped delivery 

graphic printing press, herein generally designated 12. cylinders marketed by Printing Research, Lie. of Dal- 

In this ixistance, as shown in FIG. 1, the doctor blade las, Tex. under its registered trademark SUPERBLUE. 

coating apparatus 10 is illustrated as installed in a four That system, which is made and sold under license, is 

color printing press 12, such as that manufactured by manufactiured in accordance with and operates as de- 

Hddelberger Druckmaschinen AG of the Federal Re- 25 scribed in U.S. Pat No. 4,402,267, issued Sep. 6, 1983, 

public of Germany under its designation Heidelberg to Howard W. DeMoore, the disclosiu'e of which is 

Speedmaster 102V (40"). and which includes a press incorporated herein by this reference, 

frame 14 coupled at one end, herein the right end, with More recently, vacuum transfer apparatus of the type 

a sheet feeder 16 from which sheets, herein designated disclosed in co-pending application ' Ser, No. 

18, are individually and sequentially fed into the press, 30 07/630,308, filed Dec, 18. 1990, entitled "Vacuum 

and at the opposite end, with a sheet delivery stacker 20 Transfer Apparatus for Sheet-Fed Printing Presses", 

in which the finally printed sheets are collected and which is also incorporated herein by reference, has been 

stacked. Interposed between the sheet feeder 16 and the used. The vacuum transfer apparatus disclosed in that 

sheet delivery stacker 20 are four substantially identical application can be used in place of delivery cylinders or 

sheet printing stations 22, 34, 26 and 28 which can print 35 skeleton wheels to pull the unprinted side of the sheet 

different color inks onto the sheets as they are moved away from the delivery drive shaft 54 so that the wet 

through the press 10. ink surface of the sheets do not come into conuct with 

As illustrated, each of the printing stations 22, 24, 26 any press apparatus, 
and 28 is substantially identical and of conventional In accordance with the present invention, the in-line 
design, herein including a sheet-fed cylinder 30, a plate 40 doctor blade coating apparatus 10 for applying the pro- 
cylinder 32, a blanker cylinder 34 and an unpression tective or decorative coating or ink to liie sheets 18 
cyhnder 36, with each of the first three printing stations enables the press 12 to be operated in the normal man- 
22, 24 and 26 having a transfer cylinder 38 disposed to ner without the loss of the final printing station 28, and 
withdraw the freshly printed sheets from the adjacent without requiring any substantial press modifications by 
impression cylinder and transfer the freshly printed 45 employing the existing press delivery drive shaft 54 as 
sheets to the next printing station via a transfer drum 40. the mounting location for the coating applicator roller. 
The final printing station 28 herein is shown as equipped In presses having delivery systems such as skeleton 
with a delivery cylinder 42 which functions to support wheels mounted on the delivery drive shaft 54 or a 
the printed sheet 18 as it is moved from the final impres- vacuum transfer apparatus as disclosed in the aforemen- 
sion cylinder 36 by a delivery conveyor system, gener- 50 tioned co-pending application Ser. No. 07/630,308, 
ally designated 44, to the sheet delivery stacker 20. conversion to a coating operation can be quickly and 
The delivery conveyor system 44 as shown m FIG. 2 easily achieved by mounting on the press delivery drive 
is of conventional design and includes a pair of endless shaft in place of the skeleton wheels or in addition to the 
delivery gripper chains 46, only one of which is shown vacuum transfer apparatus, a suitable support cylinder 
carrying at regular spaced locations along the chains, 55 capable of performing the combined function of a coat- 
laterally disposed gripper bars 48 having gripper ele- ing applicator roller and a net enhanced delivery cylin- 
ments 50 used to grip the leading edge of a sheet 18 after der 42. By utilizing the delivery cylinder 42 mounted on 
it leaves the nip between the delivery cylinder 42 and the delivery drive shaft 54 to also act as a coating appH- 
impression cylinder 36 of the last printing station 28. As cator roller, protective coating will be applied to the 
the leading edge E of the sheet 18 is gripped by the 60 prmted sheet 18 in precise timed registration, and will 
grippers 50, the delivery chains 46 pull the sheet away permit the press to be operated with its full range of 
from the impression cylinder 36 and convey the freshly printing stations. 

printed sheet to the sheet delivery stacker 20 where the Toward these ends, the coating apparatiis 10 of the 

grippers release the finally printed sheet present invention includes a relatively simple, positive 

The endless delivery chains 46 are driven in synchro- 65 acting and economical doctor blade coating unit, gener- 
nous timed relation to the impression cylinder 36 by ally designated 60, moimted to the press frame 14 down- 
sprocket wheels 52 fixed adjacent the lateral ends of a stream of the delivery drive shaft 54 and positioned to 
delivery drive shaft 54 which has a mechanically geared apply liquid coating material to the support surface of a 
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delivery cylinder 42 mounted on the delivery drive head 98 having a generally C-shaped cross-section with 
shaft. As can best be seen in FIGS. 2, 3 and 4, the doctor an opening 100 extending longitudinally along one side 
blade coating unit 60 herein comprises a pair of side facing the pickup roller 68. The reservoir 66 is supplied 
frames 62, only one of which is shown, it being under- with liquid material or ink from a supply drum 102 
stood that the other side frame is substantially the same 5 disposed in a remote location within or near the press 
as that of the side frame illustrated, attached to each side 12. Preferably, the doctor blade head 98 is removably 
of the press frame 14. Pivotally mounted to one end of attached to the brackets 64, herein by bolts 104 having 
each of the side frames 62 is a support bracket 64 carry- enlarged, knurled heads 106, and which can be threaded 
ing one end of a hquid material reservoir 66 and cooper- through slots 108 formed in the brackets to clamp the 
ating liquid material pickup roller 68 each disposed to 10 reservoir in place on the brackets, 
extend laterally across the press 12 parallel with the To insure that an adequate supply of Hquid coating 
delivery drive shaft 54. The coating unit 60 is mounted material is always present within the reservoir 66 and to 
between the upper and lower runs of the delivery chains prevent coagulation and clogging of the doctor blades 
46 downstream of the delivery drive shaft 54, and posi- 94 and 96 by the liquid coating material or ink, the 
tioned so that the outer peripheral surface 70 of the 15 coating material or ink is circulated through the reser- 
pickup roller 68 can be engaged with the support sur- voir by two pumps 110 and 112 as shown in FIG. 5. 
face of a delivery cylinder 42 mounted on the delivery Pump 110 draws the hquid material L from the supply 
drive shaft. drum 102 via a supply line 114 and discharges it into a 

As best seen m FIGS. 2 and 3, the support bracket 64 bottom region of the reservok 66 through a delivery 
is pivotally attached to the end of the side frame 62 by 20 port 114P, and the other pump 112 acts to provide 
a shaft 72 disposed at the lower end portion of the suction to a pair of return lines 116A. 116B coupled 
bracket, and can be pivoted about the shaft by an exten- adjacent a top region of the reservoir through return 
sible cylinder 74, herein shown as a pneumatic cylinder, ports 116P, 116Q for withdrawing excess liquid coating 
one end 76 ofwhich is secured such as by welding to the material or ink from the reservoir. By supplying the 
side frame, and the opposite end 78 ofwhich is coupled 25 coating material or ink from the supply drum 102 at a 
through a pivot shaft 79 to the upper end portion of the greater rate than the rate of withdrawal of material by 
bracket. By extending or retracting the cylinder 74, the the pickup roller 68, a substantially constant supply of 
extent of engagement of the pickup roller 68 against the coating material or ink will always be present within the 
surface of the appHcator roller 42 can be controlled, and reservoir 66. The excess coating material or ink which 
the pickup roller can be completely disengaged from 30 rises above the hquid level of the return port R {FIG. 8) 
the applicator roller 42. is suctioned away by the suction return pump 112. 

The coating pickup roller 68, which is of conven- The general arrangement of the pickup roller 68, 
tional design and preferably one such as the Anilox doctor blades 94 and 96, and reservoir 66 is similar to 
rollers manufactured by A.R.C. International of Char- that disclosed in U.S. Pat. No. 4,821,672 entitled "Doc- 
lotte, N.C. and sold under the name "PRINTMAS- 35 tor Blade Assembly With Rotary End Se^ and Inter- 
TER" having an engraved ceramic or chrome outer changeable Heads", the disclosure of which provides 
peripheral surface 70, is designed to pick up a predeter- details concerning the end seal structure and operation 
mined uniform thickness of Uquid coating material or of a pickup roller and reservoir usable with the present 
ink from the reservoir 66, and then uniformly transfer invention. According to an important feature of the 
the coating material to the support surface of the apph- 40 present invention, however, the doctor blade reservoir 
cator roller 42. To effect rotation of the pickup roller 66 is not pressurized as taught by the prior art. Instead, 
68, a suitable motor 80, herem a hydraulic motor, is coating liquid or ink is suppHed to the doctor blade 
attached to one of the side frames 62 and coupled to a reservoir 66 by the suction flow produced by the pump 
suitable hydraulic fluid source (not shown) through 112. In this arrangement, the suction pump 112 applies 
fittings 81A, 81B. Attached to the output of the motor 45 a vacuum or suction force in the reservoir which draws 
80 is an output gear which is drivingly coupled through liquid material L from the supply through the supply 
a cluster gear 82 and a series of idler gears 83 each conduit 114 to the reservoir and draws excess liquid 
mounted on stub axles 84. to a drive gear 86 attached to material L from the doctor blade reservoir 66 through 
the end of a shaft 88 on which the pickup roller 68 is the return conduit 116 into the remote reservoir 102 at 
concentrically mounted. The shaft 88 of the pickup 50 a rate which is greater than the rate that liquid coating 
roller 68 is, in turn, joumaled at each end to the brackets material or ink is being supplied to the doctor blade 
64 through a releasable semicircular collar 90 attached reservoir through the supply conduit 114. Because the 
by bolts 92 to the bracket. Herein, the axle of the termi- suction return flow rate is greater than the supply flow 
nal idler gear, designated 83', also serves as the shaft 72 rate, a positive pressure condition within the doctor 
for pivotally mounting the support bracket 64 to the 55 blade reservoir is avoided, and a below atmospheric 
side frame 62 so that when the bracket is rotated about vacuum pressure level is provided, 
the shaft, the terminal idler gear remains engaged with Referring to FIG. 5, FIG. 6, FIG. 7 and FIG. 8, the 
the drive gear 86 of the pickup roller 68. liquid material is delivered into the lower region of the 

In this instance, as can best be seen in FIG. 4, the doctor blade reservoir 66, and is withdrawn from the 
pickup roller 68 has a peripheral surface portion 68P 60 doctor blade reservoir near an upper region of the 
which projects radially into the reservoir 66 containing chamber through the return conduits 116A, 116B. The 
the supply of coating material or ink. A pair of upper liquid level elevation of the return port is preferably 
and lower inclined doctor blades 94 and 96 attached to selected to provide for the accumulation of hquid coat- 
the doctor blade head 98 on shoulders 98 A, 98B engage ing material or ink in more than about half of the doctor 
the roller surface to doctor the excess liquid coating 65 blade chamber, thereby msuring that the engraved sur- 
material or ink picked up from the reservoir by the face of the pickup roller 68 will be thoroughly wetted 
engraved surface 70 of the roller. The reservoir cavity by the coating material or ink L as it turns through the 
66 herein is formed within an elongated doctor blade doctor blade chamber 66. The reservoir 66 is bounded 



vertically by lower and upper doctor head shoulders 
98A, 98B. Accordingly, the return ports 116P, H6Q of 
return lines 116A, 116B are located at a liquid level R 
intermediate the limits established by the lower and 
upper shoulders. Any excess liquid coating material or 5 
ink which rises above the liquid level R of the return 
ports will be suctioned away by the pump 112. 

It will be appreciated that the supply pump 110 is 
optional, and that the suction circulation system can be 
operated effectively with only the single suction pump 10 
112 as shown in FIG. 6. In the single pump configura- 
tion, it may be necessary to prime the supply conduit 
114 to obtain satisfactory operation. The two pump 
arrangement as shown in FIG. 5 is preferred for those 
installations in which the supply drum 102 is located at 15 
a distance that is too far from the press to achieve ade- 
quate suction flow. The auxiliary supply pump 110 
provides positive flow input to the doctor blade reser- 
voir at a fixed flow rate. The return suction pump 112 
has a faster suction flow rate than the supply flow rate. 20 
Consequently, a positive pressure buildup in the doctor 
blade reservoir cannot occur. By utilizing two pumps as 
shown in FIG. 5, the liquid level within the doctor 
blade chamber 66 can be closely controlled, without 
positive pressure buildup, thereby reducing leakage 25 
through the end seals. 

Referring to FIG. 8, it will be appreciated that the 
doctor blade chamber 66 is maintained at a pressure 
level below atmospheric by the suction action of the 
return flow pump 112. The coating liquid L rises to the 30 
liquid level of thcLretum port R and is drawn off umne- 
diately by the suction pump 112. Additionally, air 
within the doctor blade chamber 66 is also evacuated, 
thereby reducing the doctor blade chamber pressure to 
a level below atmospheric. This negative pressure dif- 35 
ferential condition opposes leakage of coating liquid L 
through the end seals. Since the doctor blade chamber 
66 is not positively pressurized, the end seals are oper- 
ated under favorable pressure differential conditions, 
thereby extending their useful lifetime. Moreover, the 40 
negative pressure differential doctor blade assembly 
will accommodate a pickup roller having a chipped 
comer, which would leak under positive pressure con- 
ditions, but does not leak because of the negative pres- 
sure reservoir condition established by suction flow. 45 

It is useful for the press operator to have an advance 
warning of an impending end seal failure. With advance 
warning, the press operator can schedule repair and/or 
replacement of the doctor blades and the end seals at a 
convenient time, for example between press runs or 50 
before undertaking the next printing job. Apparatus for 
monitoring the suction/vacuum condition within the 
doctor blade chamber 66 is provided by a pneumatic 
sensor circuit 120 as shown in FIG. 9. The pneumatic 
sensor circuit 120 includes a pneumatic sensor line 122 55 
which is coupled in fluid communication with the doc- 
tor blade chamber 66 through a vacuum sensor bore 124 
formed through the upper doctor head shoulder 98B. 
The vacuum sensor line 122 is coupled to the sensor 
bore 124 by a threaded fitting 126. 60 

Continuous monitoring of the vacuum/suction condi- 
tion within the doctor blade chamber 66 is provided by 
a vacuum gauge 128 which can be of any conventional 
design, for example a Bourdon gauge which is cali- 
brated for dry air and covers the range from about zero 65 
to about twenty torrs. The vacuum gauge 128 is cou- 
pled into the sensor line 122 by a tee coupling 130. 
According to this arrangement, the press operator re- 
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ceives a continuous visual indication of the vacuum/- 
suction condition within the doctor blade chamber 66. 

According to another feature of the invention, the 
vacuum/suction line 122 is coupled to a vacuum switch 
132. The vacuum switch 132 has a conductive, movable 
diaphragm 134 which moves into and out of electrical 
contact with switch electrodes 132A, 132B. That is, the 
diaphragm 134 is pulled out of contacting engagement 
witii the switch electrodes 132A, 132B when the vacu- 
um/suction level in the doctor blade chamber 66 is 
below a predetermined level. When the pressure level 
within the doctor blade chamber 66 rises above that 
preset level, for example in response to leakage of air 
through the end seals or around a worn doctor blade 94, 
the vacuum force within the vacuum chamber 132C of 
the sensor switch also rises, thereby permitting the con- 
ductive switch element 134 to engage the svwtch elec- 
trodes 132A, 132B. 

When switch closure occurs, electrical power is ap- 
plied to an audio transducer 136 from a power source 
138. Electrical current is conducted through the pneu- 
matic switch 132 to the aucUo transducer 136 through 
power conductors 140, 142. Accordiag to this arrange- 
ment, the press operator will receive an audible alert as 
soon as tiie suction/vacuum pressure in the doctor 
blade chamber rises above a safe operating level, 
thereby signaling wear failure of the doctor blades and- 
/or an impending failure of the end seals. 

From the foregoing, it should be apparent that the 
coating apparatus 10 of the present invention provides a 
highly reliable, effective and economical in-line appara- 
tus for applying coating material to the freshly printed 
sheets 18 in a sheet-fed, offset rotary printing press 12 
which allows the final printing station to continue to be 
iised as a print station, yet which does not require any 
substantial press modiflcation or the addition of a sepa- 
rate timed applicator roller. While a particular form of 
the present invention has been iUustrated and described, 
it should be apparent that variations and modifications 
therein can be made without departing from the spirit 
and scope of the invention. 

What is claimed is: 

1. Coating apparatus for applying liquid material 
ftx)m a supply drum to an applicator roller which is 
engagable in an operative position with a doctor blade 
head having an elongated reservoir for receiving liquid 
material from the supply drum, said doctor blade head 
being adapted to extend in parallel with the applicator 
roller m the operative position with a portion of the 
peripheral surface of the applicator roller extending into 
said reservoir for wetting contact with liquid material 
contained therein, characterized in that: 

seal means are coupled to the doctor blade head for 
sealing engagement against the applicator roller in 
the operative position, whereby the doctor reser- 
voir is sealed with respect to atmospheric pressure; 
and, 

circulation means are coupled to the doctor reservoir 
for inducing the flow of hquid material from said 
supply drum mto the doctor reservoir, for return- 
ing liquid material by suction flow from the doctor 
reservoir to the supply drum, and for maintaining 
the doctor reservoir at a pressure level below at- 
mospheric pressure. 

2. Coating apparatus as defined in claim 1, said circu- 
lation means being characterized by 

a supply conduit connecting the supply drum in flow 
communication with the doctor reservoir; 
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a return coaduit connecting the doctor reservoir in 
flow communication with the supply drum; and, 

a first pump coupled in series flow relation with the 
return conduit for inducing suction flow of liquid 
materia] from the doctor reservoir through the 
return conduit into the supply drum. 

3. Coating apparatus as defined in claim 2, character- 
ized in that the return conduit is coupled in flow com- 
munication with the doctor reservoir at a first liquid 
level location and the supply conduit is coupled in flow 
communication with the doctor reservoir at a second 
liquid level location, the first liquid level location of the 
return conduit being higher in elevation than the second 
liquid level location of the supply conduit when the 
doctor blade head is in the operative position. 

4. Coating apparatus as defined in claim 1, said circu- 
lation means being characterized by: 

a second pump coupled in series flow relation with 
said supply conduit for pumping liquid material 
from the supply dnmi to the doctor reservoir. 

5. Coating apparatus as defined in claim 4, character- 
ized in that the suction return flow rate provided by said 
first pump is greater than the supply flow rate provided 
by said second pump. 

6. Coating apparatus as defined in claim 1, wherein 25 
the doctor blade head having first and second shoulders 
forming lower and upper liquid level boundaries for 
said reservoir, respectively, characterized in that said 
circulation means includes a return conduit coupled in 
flow communication with said reservoir at a hquid level 
location disposed intermediate the liquid level bound- 
aries established by said first and second shoulders. 

7. Coating apparatus as defined m claim 1» character- 
ized in that a pneumatic conduit is coupled to the doctor 
reservoir for sensing air vacuum pressure within the 
doctor reservoir, and a vacuum gauge is coupled to the 
pneumatic conduit for providing a visual indication of 
air vacuum pressure in the doctor reservoir, 

8. Coating apparatus as defined in claim 1, character- 
ized in that a pneumatic conduit is coupled to the doctor 40 
reservoir for sensing air vacuum pressure within the 
doctor reservoir, a vacuum responsive switch having 
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switch electrodes is coupled to said pneumatic sensor 
conduit, and an audio transducer is electrically con- 
nected to the switch electrodes for making and breaking 
an electrical circuit from a power source to said audio 
transducer. 

9. Coating apparatus as defined in claim 1, character- 
ized in that means are coupled to the doctor reservoir 
for supplying and evacuating liquid material to and 
from the doctor reservoir at differential flow rates, 
respectively, whereby a lower chamber region of the 
doctor reservoir is maintained in a filled condition and 
an upper chamber region of the reservoir is maintained 
in an evacuated condition. 

10. Coating apparatus for applying liquid material 
from a supply drum to an applicator roller which is 
engagable in an operative position with a doctor blade 
head having an elongated reservoir for receiving liquid 
material from the supply drum, said doctor blade head 
being adapted to extend in parallel with the applicator 
roller in the operative position with a portion of the 
peripheral surface of the applicator roller ejrtending into 
said reservoir for wetting contact with liquid material 
contained therein, and including doctor blade means 
attached to the doctor blade head for engagement 
against the peripheral surface of the applicator roller in 
the operative position, characterized in that: 

circulation means are coupled to the doctor reservoir 
for inducing the flow of liquid material from said 
supply drum into the doctor reservoir and for re- 
turning liquid material by suction flow from the 
doctor reservoir to the supply drum; and 

means are provided for mounting the coating appara- 
tus on the side frame of a printing press adjacent to 
a transfer delivery cylinder, a liquid material coat- 
ing blanket is secured to the transfer delivery cylin- 
der, and including means for extending the applica- 
tor rollei into engagement with the coating blanket 
in the operative position and for retracting the 
applicator roller out of engagement' with the coat- 
ing blanket in an idle position. 

***** 
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-'ftj- Printing Research, lie 

^Pl "Mark-less" Super Blue® 



June 25, 1993 



Mr. Bill Davis 
Williamson Printing 
PO Box 36622 
6700 Denton Drive 
Dallas TX 75235 

214-904-2100 (Phone) 



Dear Bill, 



I 

i 
I 



It was a great pleasure meeting with you and Bob Emrick. We have enclosed product 
information and the following Super Blue proposal for installation on your: 

% Package 1 A. Komori Lithrone, 6 color, 40 inch press 
'Q. B. Komori Lithrone, 6 color, 40 inch press 

ii C. OMCSA, 6 color, 40 inch press 

•P D. OMCSA, 5 color, 40 inch press 

£= • A Super Blue anti-marking system for installation at each of the wet transfers. 
= Package 2 A, B, C & D presses as above 

i s ^ 

^ Si 'A Super Blue anti-marking system for installation at tfie wet transfers. 

• A Super Blue BV BacVac Delivery Vacuum Transfer System for installation at tiie 

3^ delivery transfer. 

S C & D 

• A Super Blue anti-marking system for installation at the wet transfers. 

y Package 3 Komori Lithrone, 6 color, 40 inch press 

• A Super Blue PBC Plate/Blanket Coater for installation at the last printing unit. 

1* A Super Blue CII Combination II 2KW Air Knives and Exhaust Infra-Red 
Drying System for installation in the delivery. 

• A Super Blue CUV 'Cold' UV Drying System for installation in tiie delivery, 
fl • A Super Blue Vent-A-Hood System for installation on the delivery. 

^ • A Super Blue HV High Velocity Hot Air Drying System for installation 

between printing units. 
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Williamson Printing 
June 25, 1993 



Package 4 OMCSA, 2 color, 40 inch press 

• A Super Blue PBC Plate/Blanket Coater on printing units one and for 
installation at the last printing unit. 

• A Super Blue BV BacVac Delivery Vacuum Transfer System for installation 
between printing units and at the delivery transfer. 

• V A lIuper Blue HV Hpt Air Drying System for installation 

between printing units and in tiie delivery. 

• A Super Blue CUV 'Cold' UV Drying System for installation in the delivery. 

• A Super Blue Vent-A-Hood System for installation on die delivery. 

[ Package 5 Komori Lithrone, 6 color, 40 inch press 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

. We look forward to serving your needs and thank you for your interest in our Super Blue range 
of products. 

= Sincerely yours, 




John Bird 
Product Manager 



JB:nw 



Enclosure 



cc: Bob Emrick - Williamson Printing 
Steve Baker 



'fti Printing Research, ^c. 

"Mark-less" Super Blue® 



Williamson Printing 
June 25, 1993 



D 



I 

I 
I 



LJ 



6 
6 
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SUMMARY OF PROPOSAL 

for 

PACKAGE 1 



FOUIPMENT 



TJNTT PRICE 



A. KOMORI T JTTTRONE 6 rOT/^R. 40 INCH 
SUPER BLUE DOUBLE SIZE 

TRANSFER/DELIVERY KITS $1,100. 

R. KOMORI TTTHRONE 6 rOT/)R. 40 INCH 

SUPER BLUE DOUBLE SIZE 

TRANSFER/DELIVERY KITS l^OO. 
r. OMCSA /; rnT/>R. 40 INCH 

SUPER BLUE DOUBLE SIZE 

TRANSFER/DELIVERY KITS 1.100- 

n. OMCSA ^ rOT/)R. 40 INCH 
SUPER BLUE DOUBLE SIZE 

TRANSFER/DELIVERY KITS 1.100. 
TOTAL EQUIPMENT (FOB Factory) 

FREIGHT PREPAID AND ADDED TO INVOICE, INSTALLATION AND 
TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 



OTY RECOMMENDED SPARE PARTS 
1 NONE REQUIRED 



TJNTT PRICE 



EXTENSION 



$ 6,600. 



6,600. 



8,800. 



6.600. 
$28,600. 



EXTENSION 



PROPOSAL, TEDRMS AND CONDITIONS OF SALE ON HEVERSE SIDE ACCEPTED BY: 

NAME . ■ 

TITLE . — . 

SIGNATURE . 

DATE . — 

10954 Shady Trail Dallas, Texas 75220 U.S.A. Telephone 214-353-9000 Telex 794028 Superblue dal Fax 214-357-5847 
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-P^- Printing Research, ^c. 

"Mark-less" Super Blue® 



n SB 093988 

L J Williamson Printiiig 

June 25, 1993 

g PROPOSAL 

SUPER BLUE ANTI-MARKING SYSTEM 
I PACKAGE 1 

OTY EOUTPMENT UNIT PRICE EXTENTION 

^ A. KOMORI LTTHRONE. 6 COLOR. 40 INCH 

P 6 Double Size Transfer/Delivery Kits @ $1,100. $6,600. 

I B. KOMORI UmRONE. 6 COLOR. 40 INCH 

6 Double Size Transfer/Delivery Kits @ $1,100. $6,600. 

I 2 C. OMCSA. 6 COLOR. 40 INCH 

2 8 Double Size Transfer/Delivery Kits @ $1,100. $8,800. 

D. OMCSA. 5 COLOR. 40 INCH 

Si 6 Double Size Transfer/Delivery Kits @ $1,100. $6,600. 

5 TRAINING AND INSTALLATION: $ 575. 

^ (PER MAN/PER DAY PLUS AIRFARE) 

!5 Training and installation prices are based on performing work between 6:00 am and 6:00 pm. 

Work scheduled to begin other than between those times or on weekends is subject to a premium 
''^ charge above the quoted price for training and installation, 

PAYMENT TERMS AND/OR SPECIAL NOTATIONS: 

30-day money back guarantee when training and installation is provided by Printing 
Research, Inc. 

Terms are 1/3 prior to shipment, balance due in two equal payments 30 and 60 days after 
shipment with approved credit. Extended payment Program available to qualified 
participants offering below-market interest rate. 



Prices and terms quoted above are valid for 60 days from the date of quotation. Pricing in this 
quote supersedes any previous quote you may have received. All prices are FOB Dallas, TX. 

We will be happy to proceed immediately upon receipt of your approval. 
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Super Blub *Wash-Free" Anti-Marw.hg System 



FEATURES 



ADVANTAGES 



BENEFITS 



O Top grade machined aluminum 
delivery cylinder with frictionless 
cylinder surface to which is attached a 
movable ink and water repellant net 
covering preventing paper, water and 
ink from contacting with cylinder 
surface 



O Virtually eliminates all marking 

O Eliminates skeleton wheels and all 
associated systems, and 
adjustments Le, star bars, bird 
cage arrangements 

Skeleton wheel adjustments are no 
longer necessary 

O Avoids running oversized sheets 
for wheel placement 

Full cylinder gives better support 
to printed sheet 

Prevents re- stripping of jobs in 
order to have a place to run wheels 

Eliminates the need to run a wheel 
in the center of the sheet 

Press can be operated at maximum 
speeds 

More creative in layout (allows 
nesting), with no limitations 



O Reduces paper waste and 
cost 

O Full ink coverage even on 
coated stock 



O Increased profitability and 
productivity 



O Non-stop production with 
optimum profits 

O Expanded customer base 
with paper savings 

O Reduces paper waste and 
cost 

O Increased profitability 
and productivity 

O Increased print flexibility 



O A ffictionless base cover placed on 
trafisfer drums to which is attached a 
movable, ink and water repellant net 
co'^ring preventing paper, water and 
inlf from contacting with cylinder 
su^ce. 



O Virtually eliminates all marking 

O Reduces makeready 
O Eliminates all transfer drum 
washing 



O Aids in transfemng difficult stock 
from unit to unit 



O Vefeo mounting borders 



O Quick and simple net replacement 



O Minimized installation 
error 



O "Wash-free" nets and maintenance free 
base covers 



O Near perfect total maintenance free 
system 



O Increased productivity and 
profitability 



O Less than six month return on 
investment 



O Sales force can sell benefits of 
"Mark-less" printing 



O Excellent investment 
which yields more 
competitive pricing and 
expanded capabilities 



O Guaranteed to perform 



O 30 day money back guarantee 

O Endorsed by major press 
manufacturers 

O Over 100,000 cyUnders sold 



O Risk free 



O Peace of nnind 



O Complete training of staff by PRI 
professionals 

(Including complete Instructions) 



Knowledgeable operators at 
completion of installation and 
training 



O Increased productivity due 
to responsive training 
program by PRI 

O Ability to produce saleable 
sheets immediately after 
training 
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-^^1- Printing Research, ^c. 

"Marlc-lesS" Super Blue® 
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SUMMARY OF PROPOSAL 

for 

PACKAGE 2 



Williains(»i Printing 
June 25, 1993 



EQUIPMENT 



UNIT PRICE 

$ 11,611. 
1,100. 



A. KOMORI LITHRONE 6 COLOR. 40 INCH 
SUPER BLUE BACVAC 
VACUUM DELIVERY SYSTEM (BV) 
SUPER BLUE DOUBLE SIZE 
TRANSFER KITS 

B. KOMORI LITHRONE 6 COLOR. 40 INCH 
SUPER BLUE BACVAC 

VACUUM DELIVERY SYSTEM (BV) 11,611. 
SUPER BLUE DOUBLE SIZE 

TRANSFER KITS 1 , 100. 

C. OMCSA 6 COLOR. 40 INCH 
SUPER BLUE DOUBLE SIZE 

TRANSFER KITS 1,100. 

D. OMCSA 5 COLOR. 40 INC 

SUPER BLUE DOUBLE SIZE 

TRANSFER KITS 1,100. 
TOTAL EQUIPMENT (FOB Factory) 



EXTENSION 

$ 11,611. 
5,500. 

11,611. 
5,500. 

8,800. 

6.600. 
$49,622. 



FREIGHT PREPAID AND ADDED TO INVOICE, INSTALLATION AND 
' TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 

QTY RECOMMENDED SPARE PARTS UNIT PRICE EXTENSION 

1 NONE REQUIRED 

PROPOSAL, TERMS AND CONDITIONS OF SALE ON REVERSE SIDE ACCEPTED BY: 

NAME 

TITLE 

SIGNATURE 

DATE 
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jRj- Printing Research, ^c. 

"Mark-less" Super Blue® 



SB 093988 
Williamson Printing 
June 25, 1993 

PROPOSAL 

SUPER BLUE ANTI-MARKING SYSTEM 
PACKAGE 2 

QTY EOmPMENT UNIT PRICE EXTENTION 

A. KOMORI UmRONE. 6 COLOR. 40 INCH 

5 Double Size Transfer Kits @ $ 1,100. $5,500. 

t B. KOMORI rlJTHRONE. 6 COLOR.40 INCH 

5 Double Size Transfer Kits @ $ 1,100. $5,500. 

C C. OMCSA. 6 COLOR. 40 INCH 

g 8 Double Size Transfer Kits @ $ 1,100. $8,800. 

2 p. OMCSA. 5 COLOR. 40 INCH 

J 6 Double Size Transfer Kits @ $ 1,000. $6,600. 

e TRAINING AND INSTALLATION: $ 575. 

m (PER MAN/PER DAY PLUS AIRFARE) 



Training and installation prices are based on performing work between 6:00 am and 6:00 pm. 
r] E Work scheduled to begin other than between those times or on weekends is subject to a premium 
J h charge above the quoted price for training and installation. 

y PAYMENT TERMS AND/OR SPECIAL NOTATIONS: 

30-day money back guarantee when training and installation is provided by Printing 
H Research, Inc. 

a Terms are 1/3 prior to shipment, balance due in two equal payments 30 and 60 days after 
shipment with approved credit. Extended payment Program available to qualified 
participants offering below-market interest rate. 

p Prices and terms quoted above are valid for 60 days from the date of quotation. Pricing in this 

quote supersedes any previous quote you may have received. All prices are FOB Dallas, TX. 
We will be happy to proceed immediately upon receipt of your approval. 
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Super Blue. Wash-Free" Anti-MarK.iig System 


FEATURES 


ADVANTAGES 


BENEFITS 


O Top grade machined aluminum 
delivery cylinder with frictionless 
cylinder surface to which is attached a 
movable ink and water repellant net 
covering preventing paper, water and 
ink from contacting widi cylinder 
surface 


0 Virtually eliminates all marking 

O Eliminates skeleton wheels and all 
associated systems, and 
adjustments Le. star bars, bird 
cage arrangements 

O Skeleton wheel adjustments are no 
longer necessary 

O Avoids running oversized sheets 
for wheel placement 

O Full cylinder gives better support 
to printed sheet 

O Prevents re-stripping of jobs in 
order to have a place to run wheels 

O Eliminates the heed to run a 'wheel 
in the center of the sheet 

O Press can be operated at maximum 
speeds 

O More creative in layout (allows 
nesting), with no limitations 


O Reduces paper waste and 
cost 

O Full ink coverage even on 
coated stock 

0 Increased profitability and 
productivity 

O Non-stop production with 
optimum profits 

0 Expanded customer base 
witii paper savings 


O A fpctionless base cover placed on 
transfer drums to which is attached a 
mq^able, ink and water repellant net 
co^ring preventing paper, water and 
inl^from contacting witii cylinder 
suifece. 

If: 


O Virtually eliminates all marking 

O Reduces makeready 
O Eliminates all transfer drum 
washing 

O Aids in transferring difficult stock 
from unit to unit 


O Reduces paper waste and 
cost 

O Increased profitability 
and productivity 

O Increased print flexibility 


O Ve£ro mounting borders 


O Quick and simple net replacement 


O Minimized installation 
error 


O "Wash-free" nets and maintenance free 
base covers 


O Near perfect total maintenance free 
system 


O Increased productivity and 
profitability 


O Less than six month return on 
investment 


0 Sales force can sell benefits of 
"Mark-less" printing 


O Excellent investment 
which yields more 
competitive pricing and 
expanded capabilities 


O Guaranteed to perform 


O 30 day money back guarantee 

0 Endorsed by major press 

manufacturers 
O Over 100,000 cylinders sold 


O Risk free 

O Peace of mind 


O Complete training of staff by PRI 
professionals 

(Including complete Instructions) 


0 Knowledgeable operators at 
completion of installation and 
training 


O Increased productivity due 
to responsive training 
program by PRI 

O Ability to produce saleable 
sheets immediately after 
training 
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Printing Research, ^c. 

I "Mark-less" Super Blue® 



BV 093988 
Williamson Printing 
June 25, 1993 
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PROPOSAL 
PACKAGE 2 

SUPER BLUE BACVAC DELIVERY VACUUM TRANSFER SYSTEM 
OTY PRESS PRICE 

A, KOMORI LITHRONE. 6 COLOR, 40 INCH 

1 BacVac Vacuum, Delivery System ^. - $11,611. 

B. KOMORI LITHRONE. 6 COLOR> 40 INCH 

1 Bac Vac Vacuum Delivery System $11,611. 

PURPOSE 

• Optimized press speeds with minimal risk of 
marking varnish, water based or U.V. coatings. 

• Stop unnecessary delivery wheel makeready. 

• Eliminate starwheel and stop press adjustments. 

APPUCATION 

Paper, Card, Carton Board, Plastic, Foil 

CONFIGURATION 

A vacuum transfer system which eliminates marking completely for sheet fed 
presses. The press grippers pull the sheet, dry side against the BACVAC 
rollers, which are contoured to the original cylinder path. The vacuum holds 
the sheets against the rollers, ensuring diat the printed and or coated side of the 
sheet does not come into contact with any surface whatsoever. 



Enclosures: Sales Terms 

Features Table 
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Super Blue BacVac 



FEATURES 


ADVANTAGES 


BENEFITS 


O Vacuum Transfer System with 
fiictionless fnec wheeling 
roller support 

.r- 

5 

M 


O Assures niarkfree printed or coated 
sheets at delivCTy transfer 

O Provides ability to print or coat 
any tliickness or grain direction of 
stock. . 

O Any stock adheres to vacuum 
transfer at full press speeds 

O Decreases need to purchase special 
stock 

O Non-printed or non-coated side of 
sheet is held by vacuum to the 
contour of the BacVac rollers 

O Printed or coated side of sheet 
does not make contact with any 
surface 

O Fully automatic, maintenance free, 
no adjustnaents 

O No special tools, no stop press 
adjustments, no delivery 
adjustments necessary 


O Optimized press speed assures 
higher productivity and 
profitability. 

O Creates total flexibility in choice 
of stock 

0 Guaranteed quality of heavy ink 
coverage, varnished or coated 
work. 

O Reduced spoilage and over runs 

O ftovides added value to finished 
sheets 

O Maximizes ink, varnish or coating 
applications without marking 

O Full coverage without scratching 
or marking. 

O Eliminates make ready down time 
at delivery transfer increasing 
productivity and profitability 


O j^ergy efficient vacuum 
naator 

O Automatic on/off 


O Continuous controlled air flow 
O No adjustments necessary 


0 Low cost energy consumption 


O Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


O Knowledgeable operators at 
completion of installation and 
training 


0 Increased productivity due to 
responsive training program by PRI 

O Ability to produce saleable sheets 
immediately after training. 
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OTY EQUIPMENT 



Printing Research, ^c. 

^^Pl "Mark-less" Super Blue® 



SUMMARY OF PROPOSAL 

for 

PACKAGE 3 
KOMORI LTTHRONE 6/40 

UNIT PRICE 



A 1 SUPER BLUE PLATE $76,530. 
BLANKET COATER (PBC) 

B 1 SUPER BLUE COMBINATION n 2KW 30,770. 
AIR KNIVES EXHAUST IR DRYER (CH) 

C 1 SUPER BLUE THREE LAMP 87,806. 
; ^ ,*CQLp' Uy DRYING SYSTEM (CUV) 

D 1 SUPER BLUE VENT-A-HOOD 4,000. 
^ EXHAUST SYSTEM (VH) 

(i 1 SUPER BLUE HIGH VELOCITY 39,992. 
U HOT AIR DRYING SYSTEM (HV) 

H TOTAL EQUIPMENT (FOB Factory) 

FREIGHT PREPAID AND ADDED TO INVOICE, INSTALLATION AND 
s TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 



V} QTY RECOMMENDED SPARE PARTS 



B 
C 

D/E 



1 SPARE APPLICATOR ROLL (per inch) 

1 SPARE METERING ROLL (per inch) 

1 SPARE BOX OF LAMPS (10 per box) 

3 SPARE U.V. LAMPS 

2 FILTER TUBES 

3 DEIONIZING RESIN CARTRIDGES 



UNIT PRICE 

70. 
45. 

104. 

338. 
587. 
50. 



Williamson Printing 
June 25, 1993 



EXTENSION 
$ 76,530. 

30,770. 

87,806. 

4,000. 

39.992. 



$239,098. 



EXTENSION 

$ 2,800. 
1,800. 

1,040. 

1,014. 
1,174. 
150. 



NONE REQUIRED 

TOTAL RECOMMENDED SPARE PARTS $ 7,978. 

PROPOSAL, TERMS AND CONDITIONS OF SALE ON REVERSE SIDE ACCEPTED BY: 

NAME 

TITLE 

SIGNATURE DATE 

10954 Shady Trail Dallas, Texas 75220 U.S.A. Telephone 214-353-9000 Telex 794028 Superblue del Fox 214-357-5847 
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^Pl "Mark-less" Super Blue® 
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PROPOSAL 

PACKAGE 3 

SUPER BLUE PBC PLATE AND BLANKET COATER 
PRESS COLOR/SIZE PRICE 

KOMORI LITHRONE 6/40 $ 76,530. 

RECOMMENDED SPARE PARTS: 

Spare Rolls: Applicator i(per ihchji ^ $^ ■'■ 

Metering (per inch) $ 45. 

Spare Pump Stand; If intention is to run both aqueous and UV $ 4,000. 

i PURPOSE 

1^ Application of aqueous or UV coatings to either the plate or blanket cylinder of a press unit, for 
spot or area coating with exceptional uniformity, clean edges and precise registration. 



y ; 



APPUCATION 

Paper, Card, Carton Board, Corrugated, Plastic, Foil 
CONFIGURATION 

Speed control is maintained via throtUing valves mounted on the control cabinet. Start/stop 
controls are interlocked with press controls to suit. All rolls are variable speed and are 
ramped to match the selected percentage of surface speed. Applicator roll normally drives 
slower than plate or blanket surface speed, while metering roll and pick up or pan roll are 
always less than the applicator. The applicator roll automatically follows the direction of 
the plate or blanket. 

The metering and applicator rollers are rubber, while the pick up roll is chromed 
microfmished. The metering roll has left and right hand adjustments for on-off contact with 
pick-up roll and independent manual screw adjustments to set profile. Each roll has vernier 
indicators for gap adjustment. A stainless steel coater pan is designed for recirculation of 
coating via a diaphragm pump with a large diameter hose used to return the coating to a 55 
gallon drum. The diaphragm pump is plumbed and is installed on a stainless steel coating 
drum cover incorporating a hinged plexiglass viewing window and an adjustable, audible, 
and visual warning system. 



Enclosures: Sales Terms 
Features Table 

Shady Trail Dallas, Texas 75220 U.S.A. Telephone 214-353-9000 Telex 794028 Suoerblue dal Fnv 914.^S7.SR47 
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FEATURES 


ADVANTAGES 


BENEFITS 


O Fully retractable Spot 
Plate or Blanket coating 


O Ability to spot or overall coat 

0 In-line coating flexibility without 

dedicating the last printing unit to coating 


O Maximum utilization of printing 
units 


O Application of coating 
from plate cylinder 


O Elimination of lengthy downtime due to 
registering coating to image 

O Negates need to cut blankets while press 
down 

O Sharp clean, crisp image definition 

O Water-based coaling can replace and 
surpass press varnish 

0 Coatings have higher scuff resistance 
than press varnish and are non-yellowing 


0 Simple precise register control 

O Increased productivity and 
profitability 

O Insurmountable quality 

O Value added to printed sheets 

O Increased product durability and 
cosmetic quality '^' ' ' " 


O Application of coating 
from blanket cylinder 


O Fast makeready since overall coating 
directiy applied from blanket cylinder 

0 Heavy overall coating j51m weights 
easily applied 

O Functional coatings such as 

remoistenable gum and blister pack 
coatings easily applied 


O Increased productivity and 
profitability 

O Optimizing gloss and physical 
properties 

O Added value to printed work 
and increased product range 
capabilities 


OCSheer application of 
'^'coatings 

•air 


O Uniform thickness of coating from the 
plate cylinder 

O Minimizes slinging or misting of coatings 

O Allows the widest range of viscosities to 
be used 

O WatfT hfl^pd pnafincT^; will ctav nnf^n 

indefinitely on coater while circulating 


O The best coating lay 

characteristics for optimized 
added value 

O Prevents costiy cleanups 

O Optimizes gloss and physical 
properties 

^ iviuiiniizca QOWTiuiDC uirougn 
wash-ups, operators can 
concentrate on press operation 
creating higher productivity 


O Coating pump stand 
with run dry protection 


0 Visual and audible warning of low 
coating level in barrel 


O Complete operator awareness 
alert and non-stop production 


O Complete training of 
staff by PRI 
professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


O Knowledgeable operators at completion 
of installation and training 

O Recommendation of all production 
consumables available for start-up. 


O Increased productivity due to 
responsive training program by 
PRI 

O Ability to produce saleable 
sheets immediately after training 
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PROPOSAL 
PACKAGE 3 

SUPER BLUE COMBINATION H 2KW AIR KNIVES/EXHAUST IR DRYER 



PRESS COTjOR/SIZE MAX KW OUTPUT PM£E 

KOMORI LITHRONE 6/40 48 $30,770. 



I 



RECOMMENDED SPARE PARTS: 

2KW Lamps (10 lamps per box) $ 1,040. 

PURPOSE 

Accelerates the drying of inks, reduces the need for spray powder, 
dries aqueous coatings on paper, card, corrugated and carton board. 

CONFIGURATION 

The unique Super Blue Combination II infra-red dryer is installed in the delivery of 
the press with 18 inch 2KW short wave infra-red lamps.The dryer is linked to 
impression of the press and automatically switches lamps off when the press is off 
impression and automatically switches lamps on when the press is on impression. The 
lamp ends are cooled with air which is ducted through airknives built into the dryer 
and a separate airknife is also supplied to drive moisture off the sheet surface. A 
separately supplied exhaust system ensures no build up of moisture within the drying 
area of the press. A water cooled reflector pan with a closed loop heat exchanger 
further protects the press and printed work. Standard control system including 
diagnostics and thermometer is supplied as a press mounting module. 



Enclosures: Sales Terms 

Features Table 
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Super Blue Combination II Air Knives/Exnaust Infra-Red Dryer 



FEATURES 


ADVANTAGES 


BENEFITS 


O Combination of air knives/ 
exhaust and shortwave infra-red 


0 Assures accelerated drying of ink 

O Minimizes spray powder 
consumption 

O Assures drying of water based 
coatings 

O Most effective in driving moisture 
out of ink and coating 

O High scrabbing action of air knives 
makes removal of moisture laden air 
easily achievable 

O Will Tint Htv nnt Qtnrlr will nnt 

shrink sheet, will not cause loss of , 
register for 2nd pass'or post press 
operations 


0 Increases productivity and 
profitability 

O AcciiT^c nicrVk^ct miQlitxr 1^\/i»1c 
V r\adUlC2» iUgXlCM i^ualliy ICVCio 

_ for.yalue added,. . 


O Unique 18 inch 2kw short 
'"^ave infiu-red lamps 

V - 
'iP 'i 

O l^mp life rated at 5000 hours 
pd are individually replaceable 


O Desired stack temperatures easily 
achieved on any stock at full press 
speeds 

O 25% more energy output and 50% 
more dwell time than any other dryer 

O Instantaneous on/off response - less 
than 1 second 

O Longer life, less maintenance 


O Highest possible productivity 

O Improve lay characteristics 

of coatings 
O Maximum energy efficiency 

O Optimizes energy efficiency 

O Improved safety. Minimal 
chance of fire if sheet 
touches lamps 

O Cost effective, economical 


O Water cooled (closed loop) 
reflector plate 


O Prevents heat build-up of delivery pan 
O No special plumbing needed 


0 Assures controllable stack 
temperature for greater 
efficiency* 

O Prevents damage to press 
mechanisms. 

O Prevents metal fatigue 


O Complete training of staff by 
PRI professionals 

(Including compete Operator's 
and Pre-Installation Manuals) 


O Knowledgeable operators at 
completion of installation and 
training 


O Increased productivity due to 
responsive training program 
by PRI 

0 Ability to produce saleable 
sheets immediately after 
training 
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PROPOSAL 

PACKAGE 3 

SUPER BLUE *COLD' UV DRYING SYSTEM 



^ PRESS COLOR/SIZE LAMPS RATING PRJCE 

^ KOMORI LITHRONE 6/40 3 300 watt/inch $ 87,806. 



I 



^ REX:OMMElNnOED SPARE PA^ 

UV Lamps (each) $338. 
Filter Tubes (each) $587. 
Deionizing Resin Cartridge (each) $50. 

PURPOSE 

Curing (drying) UV inks, varnishes or coating on sheet or web fed presses. 

APPLICATION 

Paper, Card, Carton Board, Corrugated, Plastic, Foil 

CONHGURATION 



.in 



Curing heads are linked to impression of press and automatically switch to standby mode when 
. I p press is off impression for five minutes. If no further action is taken, then lamps automatically 
U p turn off; if the press is put back into impression, the lamps automatically return to full power. 

1 1 Standard Control Unit contains all necessary switchgear and controls to provide individual lamp 

M selection, full and reduced individual power switching, elapsed life meters, lamp indicators and 

emergency stop button. 

i Main power transformer, capacitor banks and closed loop exchanger plant are supplied as floor 

standing modules. Full safety interlock circuits are fitted throughout. Ozone and heat 
f extraction from the press are not normally required. 



Enclosures: Sales Terms 

Features Table 
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SUPER BLUE COLD' UV DRYirQd SYSTEM 


FEATURES 


ADVANTAGES 


BENEFITS 


0 Quartz Filter Tubes carrying 
deionized distilled water 


O Allows 98-99% of the UV to pass 
through 

O Filters most of the unwanted heat 
O Ensures low stack temperatures 


O Maximizes curing efficiency 
which results in full production 
press speeds 

w Mmmoizes nsk of fire and 
resultant downtime 

O Eliminates risk of distortion of 
heat sensitive stock 


0 Closed Loop Deionizing 
chilled water system 


O Allows complete temperature 
control of water recirculation 
system 


0 Nocostly losses of heating or 
cooling energy from the plant 


O Low Volume Compressed Air 
Lamp Cooling 


O Ensures minimal ozone production 

O Ensures lamp running 
temperatures are precise 


O Creates a safe work place 
environment meetmg all OSHA 

..... and EPA standards _ , , . 

O Assures optimum efficiency level 
of UV output 


O I^t Exhaust System (HES) 
in^lalled between printing 
i^ts 

» a 
"''\. i 

i 


O Reduces heat build-up created by 
chemical reaction of inks 

O Reduces tack levels of ink 

O Prevents heat build-up between 
printing units 


O Eliminates expensive downtime 
caused by ink piling on the 
blankets 

O Decreases risk of hickies and the 
cost of downtime to remove 
hickies on work and turn 

O Protects press functions and 
operators 


O Water cooled UV lamp head 
2£d delivery reflector pan 


0 Absorbs most of the unwanted heat 

0 Prevents heat build-up of delivery 
Stack 


O Prevents risk of press damage 

O Eliminates risk of stock distortion 
in stack 

0 Decreases risk of waste sheets 
caused by offsetting of ,C2S stock 
when printed or coated first side 


O Complete Training of Staff by 
PRI professionals 

(Including complete 
Operator's and Pre-Installation 
Manuals) 


O Kjiowledgeable operators at 
completion of installation and 
training 


O Increased productivity due to 
responsive training program by 
PRI 

O Ability to produce saleable sheets 
immediately after training 



FAB1 



CUV 



Printing Research, ffc. 

[ "Mark-less" Super Blue® 



VH 093988 
Williamson Printing 
June 25, 1993 



PROPOSAL 
PACKAGE 3 



SUPER BLUE VENT-A HOOD EXHAUST SYSTEM 



KOMORI LITHRONE 



COLOR/SIZE 
6/40 



coatevg/dryhvg 
PBC/cn 



PRIGE v 
$ 4,000. 



PURPOSE 

To be installed on the delivery of the press to exhaust moisture laden air, lowering 
the humidity within the delivery area. Reduces the need for spray powder 
increasing the efficiency of the existing dryer. 



FEATURES 

This specially designed exhaust system utilizes a high output fan with variable 
power speed control at the delivery of your press. The Vent-A-Hood exhaust 
helps minimize the build up of moisture within the drying area of the press. 



BENEFITS 

• Enhances the capabilities of your current dryer. 

• Help remove excess spray powder. 

• Minimizes unpleasant odors at the delivery. 

• Reduces the need for spray powder. 



Enclosures: Sales Terms 

Features Table 
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_ Printing Research, ffc 

"Mark-less" Super Blue® 



HV 093988 
WilliamscHi Printing 
June 25, 1993 



PROPOSAL 
PACKAGE 3 



PRESS 
KOMORI LITHRONE 



SUPER BLUE HV" fflGH VELOCITY HOT AIR DRYING SYSTEM 
COLOR/SIZE 



MAX 
KW OUTPUT 



MAXIMUM CFM/ 
HEAT OUTPUT 



6/40 



42 

Per Cabinet 



650/250»F 
Per Cabinet 



PRICE 

$ 39,992. 

Per Cabinet 



One HV cabinet feeding air knives and exhaust between printing units 1/2, 2/3, 5/6 

PURPOSE 



Allow work and turn and post processing in minutes, not hours. 

Flashing off solvent and water in conventional inks between printing units. 

Minimize if not eliminate spray powder, when coating. 

Minimizing gloss back or dry back when coating. 

Enhancing drying of inks. 

Improving coating lay. 

Drying aqueous coatings between printing units prior to spot coating. 
Improving paper stability. 

APPUCATION 



Paper, Card, Carton Board, Corrugated 
CONFIGURATION 

Air knives, exhaust and mounting brackets, with HV cabinet and pre-heater. 
HV cabinet contains switch gear and control components. 

Controls are interlocked with printing impression and emergency stop which turns dyers 
on and off. 

Dryer and electrical control cabinet are prewired to terminal boards to allow for faster 
installation. 



Enclosures: Sales Terms 

Features Table 
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Super Blue HVL High Velocity Hot Air Drying System 



FEATURES 


ADVANTAGES 


BENEFITS 


0 High velocity hot air knives 

9 

y 

O Aif knife exhaust system 


0 Scrubs volatiles such as water and 
alcohol from paper surface and ink 
film prior to coating 

O Reduces drying time of ink under 
coating 

O Minimizes if not eliminates spray 
powder when coating 

0 Provides ability to print and coat 
full loads at optimum press speeds 

O Ibcrcases ten^^ 
which reduces viscosity of coating 
on contact 

O Dries water based coating at 
various positions on the press 

O Ink applied by previous unit is set 

O Removes volatiles from press and 
production area 


0 Increases gloss levels of coatings 
by iiiininuzing dry back 

O Minimizes downtime by allowing 
faster commencement of work and 
turn and post press operations 

O Increased productivity due to less 
press maintenance 

O Dramatically increases productivity 
and profitability 

O Optimizes gloss levels 

O Allows for coating application with 
near perfect lay characteristics 

O Increases variety of saleable 
product 

O Improved dot definition 

O Better ink trapping 

O Helps prevent gas ghosting 

O Decreases drying or setting time 

O Protects press functions and 
operators 


0 Tiijae delay on air knife and 
exrtaust knife shut-off 


0 Interstation areas are completely 
heat evacuated when press is 
stopped 


O Comfortable operator makeready 
and wash-up environment 

O Comprehensive press protection 


O Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


O Knowledgeable operators at 
completion of installation and 
training 


O Increased productivity due to 
responsive training program by PRI 

O Ability to produce saleable sheets 
immediately after training 



1 



0 

i 



I 

I 



-S2j- Printing Research, ^c. 

[ "Mark-lessT' Super Blue® 



SUMMARY OF PROPOSAL 

for 

PACKAGE 4 
OMCSA 2/40 



B/C/E 
D 



3 
2 
3 



NONE REQUIRED 

SPARE U.V. LAMPS 
FILTER TUBES 

DEIONIZING RESIN CARTRIDGES 



338. 
587. 
50. 



Williamson Printing 
June 28, 1993 





QTY 


EQUIPMENT 


UNIT PRICE 


EXTENSION 


A 


2 


SUPER BLUE PLATE 
BLANKET COATER (PBC) 


$ 76,530. 


$153,060. 


B 


1 


SUPER BLUE BACVAC 

VACUUM DELIVERY SYSTEM (BV) 


12,586. 


12,586. 


c 


1 


SUPER BLUE HIGH VELOCITY 
, . HOT. AIR DRYING SYSTEM (HV) . 


39,992. 


39,992. 


D 


1 


SUPER BLUE THREE LAMP 
'COLD' UV DRYING SYSTEM (CUV) 


87,806. 


87,806. 


iE 


1 


SUPER BLUE VENT-A-HOOD 
EXHAUST SYSTEM (VH) 


4,000. 


4,000. 






TOTAL EQUIPMENT (FOB Factory) 




$297,444. 


n 




FREIGHT PREPAID AND ADDED TO INVOICE, INSTALLATION AND 
TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 




«~ 


OTY 


RECOMMENDED SPARE PARTS 


UNIT PRICE 


EXTENSION 




1 
1 


SPARE APPLICATOR ROLL (per inch) 
SPARE METERING ROLL (per inch) 


70. 
45. 


$ 2,800. 
1,800. 



TOTAL RECOMMENDED SPARE PARTS 
PROPOSAL, TERMS AND CONDITIONS OF SALE ON REVERSE SIDE ACCEPTED BY: 



1,014. 
1,174. 
150. 

$ 6,938. 



NAME 
TITLE 
SIGNATURE 
DATE 
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Sj- Printing Research, ffc. 

"Mark-less" Super Blue® 



PBC 093988 
Williamson Printing 
June 25, 1993 



I 



PROPOSAL 

PACKAGE 4 

i SUPER BLUE PBC PLATE AND BLANKET COATER 

PRESS COLOR/SIZE PRiCE 

OMCSA 2/40 $ 76,530. (each) 

One on printing unit one and one on printing unit two 

Spare Rolls: Applicator (per inch) $ 70. 

g Metering (per inch) $ 45. 

5 Spare Pump Stand: If intention is to run both aqueous and UV $4,0{X). 

IP PURPOSE 

H Application of aqueous or UV coatings to either tiie plate or blanket cyUnder of a press unit, for 
J spot or area coating witii exceptional uniformity, clean edges and precise registiation. 

J== APPUCATION 

g Paper, Card, Carton Board, Corrugated, Plastic, Foil 

0 CONFIGURATION 

Speed conh-ol is maintained via throttiing valves mounted on the control cabinet. Start/stop 
conti-ols are interlocked witii press controls to suit. All rolls are variable speed and are 
ramped to match the selected percentage of surface speed. Applicator roll normally drives 
slower flian plate or blanket surface speed, while metering roll and pick up or pan roll are 
always less tiian tiie applicator. The applicator roll automatically follows the direction of 
the plate or blanket. 

The metering and applicator rollers are rubber, while the pick up roll is chromed 
microfmished. The metering roll has left and right hand adjustments for on-off contact with 
pick-up roll and independent manual screw adjustments to set profile. Each roll has vernier 
indicators for gap adjustment. A stainless steel coater pan is designed for recirculation of 
coating via a diaphragm pump with a large diameter hose used to reUim tfie coating to a 55 
gallon drum. The diaphragm pump is plumbed and is installed on a stainless steel coating 
drum cover incorporating a hinged plexiglass viewing window and an adjustable, audible, 
and visual warning system. 

luva4bhody Trail Dollos. Texos 75220 U.S.A. Telephone 214-353-9000 Telex 794 028 Superblue dal Fox 214-357-5847 



1 


FEATURES 


ADVANTAGES 


BENEFITS 


O Fully retractable Spot < 
Plate or Blanket coating 


0 Ability to spot or overall coat < 

0 In-line coating flexibility wi±out 

dedicating the last printing unit to coating 


3 Maximum utilization of printing 
units 


O Application of coating 
from plate cylinder 

_ 


0 Elimination of lengthy downtime due to 
registering coating to image 

0 Negates need to cut blankets while press 
down 

O Sharp clean, crisp image definition 

0 Water-based coating can replace and 
surpass press vamish 

O Coatings have higher scuff resistance 
than press varnish'Snd are ri^ 


0 Simple precise register control 

0 Increased productivity and 
profitability 

O Insurmountable quality 

O Value added to printed sheets 

O Increased product durability and 
' cosrrietic quality 


O Application of coating 
&om blanket cylinder 


O Fast makeready since overall coating 
directly applied from blanket cylinder 

O Heavy overall coating film weights 
easily applied 

O Functional coatings such as 

remoistenable gum and blister pack 
coatings easily applied 


O Increased productivity and 
profitability 

O Optimizing gloss and physical 

properties 
O Added value to printed work 

and increased product range 

capabilities 


C^pSheer application of 
^ coatings 


O Uniform thickness of coating from the 
plate cylinder 

O Minimizes slinging or misting of coatings 

O Allows the widest range of viscosities to 
be used 

O \WQt*»r Viocf^H pojitino'c will ^tav nnpn 

indefinitely on coater while circulating 


O The best coating lay 

characteristics for optimized 
added value 

O Prevents cosfly cleanups 

O Optimizes gloss and physical 
properties 

O Minimizes downtime through 
wash-ups, operators can 
concentrate on press operation 
creating higher productivity 


O Coating pump stand 
with run dry protection 


O Visual and audible warning of low 
coating level in barrel 


O Complete operator awareness 
alert and non-stop production 


0 Complete training of 
staff by PRI 
professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


O Knowledgeable operators at completion 
of installation and training 

O Recommendation of all production 
consumables available for start-up. 


O Increased productivity due to 
responsive training program by 
PRI 

0 Ability to produce saleable 
sheets immediately after training 



12/az 

FAB1 



PBC 



Printing Research, ^c. 

"Mark-lesS" Super Blue® 



BV 093988 
Williamson Printing 
June 25, 1993 



PROPOSAL 
PACKAGE 4 

SUPER BLUE BACVAC DELIVERY VACUUM TRANSFER SYSTEM 



PRESS COLOR/SIZE PRICE 

OMGSA . V , , ^ , 2 / 4p $,12,586.: 

PURPOSE 

• Optimized press speeds with minimal risk of 
marking varnish, water based or U.V. coatings. 

• Stop unnecessary delivery wheel makeready. 

• Eliminate starwheel and stop press adjustments. 

APPLICATION 

Paper, Card, Carton Board, Plastic, Foil 

CONFIGURATION 

A vacuum transfer system which eliminates marking completely for sheet fed 
presses. The press grippers pull the sheet, dry side against the BACVAC 
rollers, which are contoured to the original cylinder path. The vacuum holds 
the sheets against the rollers, ensuring that the printed and or coated side of the 
sheet does not come into contact with any surface whatsoever. 



Enclosures: Sales Terms 

Features Table 
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Super Blue BacVac 



FEATURES 


ADVANTAGES 


BENEFITS 


O Vacuum Transfer System with 
fiictionlcss free wheeling 
roller support 

si . 
-ft 


O Assures markfree printed or coated 
sheets at delivery transfer 

O Provides ability to print or coat 
any thickness or grain direction of 
stock. 

O Any stock adheres to vacuum 
transfer at full press speeds 

O Decreases need tQ purchase special 
stock 

O Non-printed or non-coated side of 
sheet is held by vacuum to the 
contour of the BacVac rollers 

0 Printed or coated side of sheet 
does not make contact with any 
surface 

O Fully automatic, maintenance free, 
no adjustments 

O No special tools, no stop press 
adjustments, no delivery 
adjustments necessary 


O Optimized press speed assures 
higher productivity and 
profitability, 

0 Creates total flexibility in choice 
of stock 

O Guaranteed quality of heavy ink 
coverage, varnished or coated 
work. 

O Reduced spoilage and over runs 

O Provides added value to finished 
sheets 

0 Maximizes ink, varnish or coating 
applications without marking 

O Full coverage wi±out scratching 
or marking, 

0 Eliminates make ready down time 
at delivery transfer increasing 
productivity and profitability 


O Eltergy efficient vacuum 
mbtor 

O Automatic on/off 


O Continuous controlled air flow 
O No adjustments necessary 


0 Low cost energy consumption 


O Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Pie-Installation Manuals) 


O Kjiowledgeable operators at 
completion of installation and 
training 


O Increased productivity due to 
responsive training program by PRI 

0 Ability to produce saleable sheets 
immediately after training. 



12/32 



BV 



_Bj_ Printing Research, Wc. 

^Pl "Mark-less" Super Blue® 



1 



HV 093988 
Williamson Printing 
June 25. 1993 



PROPOSAL 
PACKAGE 4 

SUPER BLUE HV™ HIGH VELOCITY HOT AIR DRYING SYSTEM 



PRESS 
OMCSA 



COLOR/SIZE 
2/40 



MAX 
KW OUTPUT 

42 

Per Cabinet 



MAXIMUM CFM/ 
HEAT OUTPUT 

650/250^F 
Per Cabinet 



PRICE 

$ 39,992. 

Per Cabinet 



One HV cabinet feeding air loiives and exhaust between printing uiiits 1/2, delivery ' 

PURPOSE 

• Allow work and turn and post processing in minutes, not hours. 

• Flashing off solvent and water in conventional inks between printing units. 

• Minimize if not eliminate spray powder, when coating. 

• Minimizing gloss back or dry back when coating. 

• Enhancing drying of inks. 

• Improving coating lay. 

• Drying aqueous coatings between printing units prior to spot coating. 

• Improving paper stability. 

APPUCATION 

Paper, Card, Carton Board, Corrugated 

CONFIGURATION 

* Air knives, exhaust and mounting brackets, with HV cabinet and pre-heater. 

" HV cabinet contains switch gear and control components. 

Controls are interlocked with printing impression and emergency stop which turns dyers 
on and off. 

" Dryer and electrical control cabinet are prewired to terminal boards to allow for faster 
installation. 



Enclosures: Sales Terms 

Features Table 
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Super Blue HVL High Velocity Hot Air Drying System 



FEATURES 



ADVANTAGES 



BENEFITS 



O High velocity hot air knives 



O Scrubs volatiles such as water and 
alcohol from paper surface and ink 
fihn prior to coating 

O Reduces drying time of ink under 
coating 

O Minimizes if not eliminates spray 
powder when coating 

O Provides ability to print and coat 
full loads at optimum press speeds 

O Increases temperature of s^^^^ 
which reduces viscosity of coating 
on contact 

O Dries water based coating at 
various positions on the press 

O Ink applied by previous unit is set 



O Air knife exhaust system 



O Removes volatiles from press and 
production area 



O Increases gloss levels of coatings 
by minimizing dry back 

O Minindzes downtime by allowing 
faster commencement of work and 
turn and post press operations 

O Increased productivity due to less 
press maintenance 

O Dramatically increases productivity 
and profitability 

Q Optimizes gloss levels 

O Allows for coating application with 
near perfect lay characteristics 

O Increases variety of saleable 
product 

O Improved dot definition 

O Better ink trapping 

O Helps prevent gas ghosting 

O Decreases drying or setting time 

O Protects press functions and 
operators 



O Tigge delay on air knife and 
e>iiaust knife shut-off 



O Interstation areas are completely 
heat evacuated when press is 
stopped 



O Comfortable operator makeready 
and wash-up environment 

O Comprehensive press protection 



O Complete training of staff by 
PRI professionals 



(Including complete 
Operator's and 
Prc-Installation Manuals) 



O Knowledgeable operators at 
completion of installation and 
training 



O Increased productivity due to 
responsive training program by PRI 

O Ability to produce saleable sheets 
immediately after training 



PRESS 

OMSCA 



-wj- Printing Research, ^c. 

"Mark-less" Super Blue® 



PROPOSAL 
PACKAGE 4 

SUPER BLUE *COLD» UV DRYING SYSTEM 

COLOR/SIZE LAMPS RATING 

2/40 3 300 watt/inch 



CUV 093988 
Williainson Printing 
June 25, 1993 



PRICE 
$ 87,806. 



I 



: RECOMMENDED 'SPARE' PARTS: " ' - 

UV Lamps (each) $338. 
P Filter Tubes (each) $587. 

=j Deionizing Resin Cartridge (each) $ 50. 

P PURPOSE 

Curing (drying) UV inks, varnishes or coating on sheet or web fed presses. 

i APPIJCATION 

=^ Paper, Card, Carton Board, Corrugated, Plastic, Foil 

m CONFIGURATION 

Curing heads are linked to impression of press and automatically switch to standby mode when 
g press is off impression for five minutes. If no further action is taken, then lamps automatically 
1^ turn off; if the press is put back into impression, the lamps automatically return to fiill power. 

Standard Control Unit contains all necessary switchgear and controls to provide individual lamp 
selection, full and reduced individual power switching, elapsed life meters, lamp indicators and 
emergency stop button. 

Main power transformer, capacitor banks and closed loop exchanger plant are supplied as floor 
standing modules. Full safety interlock circuits are fitted throughout. Ozone and heat 
extraction from the press are not normally required. 



Enclosures: Sales Terms 

Features Table 
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SUPER BLUE 'COLD' UV DRYING SYSTEM 



FEATURES 


ADVANTAGES 


BENEFITS 


O Quartz Filter Tubes caixying 
deionized distilled water 


O Allows 98-99% of the UV to pass 
through 

O Filters most of the unwanted heat 
O Ensures low stack temperatures 


0 Maximizes curing efficiency 
which results in full production 
press speeds 

O Minimizes risk of fire and 
resultant downtime 

O Eliminates risk of distortion of 
heat sensitive stock 


0 aosedLoopDeionizing 
chilled water system 


O Allows complete temperature 
control of water recirculation 
system 


O No costly losses of heating or 
cooling energy from the plant 


O Low Volume Compressed Air 
Lamp Cooling 


0 Ensures minimal ozone production 

O Ensures lamp running 
temperatures are precise 


O Creates a safe work place 
environment meeting all OSHA 
and EPA standards : 

O Assures optimum efficiency level 
ofXA^ouq)ut 


O I^at Exhaust System (HES) 
iMtalled between printing 
i|Sts 


O Reduces heat build-up created by 
chemical reaction of inks 

O Reduces tack levels of ink 

O Prevents heat build-up between 
printing units 


O Eliminates expensive downtime 
caused by ink piling on the 
blankets 

0 Decreases risk of hickies and the 
cost of downtime to remove 
hickies on work and turn 

O Protects press functions and 
operators 


s^- ; 

O \^ter cooled UV lamp head 
afipi delivery reflector pan 


0 Absorbs most of the unwanted heat 

O Prevents heat build-up of delivery 
stack 


O Prevents risk of press damage 

0 Eliminates risk of stock distortion 
in stack 

O Decreases risk of waste sheets 
caused by offsetting of C2S stock 
when printed or coated first side 


0 Complete Training of staff by 
PRI professionals 

(Including complete 
Operator's and Pre-Installation 
Manuals) 


O Knowledgeable operators at 
completion of installation and 
training 


O Increased productivity due to 
responsive training program by 
PRI 

O Ability to produce saleable sheets 
immediately after training 



12/92 
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Printing Research, mc. 

"Mark-less" Super Blue® 



VH 093988 
Williamson I'linting 
June 25, 1993 



PROPOSAL 
PACKAGE 4 



SUPER BLUE VENT-A HOOD EXHAUST SYSTEM 

PRESS COLOR/SIZE , CQATING/I>RYI^ Pgirg 

OMCSA 2/40 PBC/HV-CUV $4,000. 

PURPOSE 

To be installed on the delivery of the press to exhaust moisture laden air, lowering 
the humidity within the delivery area. Reduces the need for spray powder 
increasing the efficiency of the existing dryer. 

FEATURES 

This specially designed exhaust system utilizes a high output fan with variable 
power speed control at the delivery of your press. The Vent-A-Hood exhaust 
helps minimize the build up of moisture within the drying area of the press. 

BENEFITS 



• Enhances the capabilities of your current dryer. 
n ' Help remove excess spray powder. 

y • Minimizes unpleasant odors at the delivery. 

• Reduces the need for spray powder. 

y 



Enclosures: Sales Terms 

Features Table 
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-Sj- Printing Research, f^c. 

"Mark-less" Super Blue® 



SUMMARY OF PROPOSAL 

PACKAGE 5 

KOMORI LITHRONE 6/40 



UNIT PRICE 
$ 39,992. 



OTY EQUIPMENT < • • " :; s . 

2 SUPER BLUE HIGH VELOCITY 
HOT AIR DRYER SYSTEM (HV) 

TOTAL EQUIPMENT (FOB Factory) 



FREIGHT PREPAID AND ADDED TO INVOICE, INSTALLATION AND 
TRAINING CHARGED AT $575. PER DAY PER MAN PLUS AIRFARES 



OTY RECOMMENDED SPARE PARTS 

NONE REQUIRED 



UNIT PRICE 



Williamson Printing 
June 25, 1993 



EXTENSION 
$ 79.984. 

$ 79,984. 



EXTENSION 



PROPOSAL, TERMS AND CONDITIONS OF SALE ON REVERSE SIDE ACCEPTED BY: 

NAME 

TITLE 
SIGNATURE 

DATE 
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Bj- Printing Research, ft. 

I ^Pl "Mork-less" Super Blue® 



HV 093988 
Williamson Printing 
June 25, 1993 



fl 



i 



PROPOSAL 
PACKAGE 5 

SUPER BLUE HV~ HIGH VELOCITY HOT AIR DRYING SYSTEIVf 

MAX MAXIMUM CFM/ 

PRESg COLOR/SIZE KW OUTPUT HEAT oyiTPUT PRiCE 

KOMORI LITEmONE 6 / 40 42 650/250'»r $39,992. 

Per Cabinet Per Cabinet Per Cabinet 

.r:=r«i.>".-..7t^0ne^HVrGabinet .feeding air knives and exhaust between. printiilg.iunitsrl/2i 2/3vr3/4 i.c.. . . 
One HV cabinet feeding air knives and exhaust between printing units 4/5, 5/6 

PURPOSE 



• Allow work and turn and post processing in minutes, not hours. 

12 • Flashing off solvent and water in conventional inks between printing units, 

[p • Minimize if not eliminate spray powder, when coating, 

rj • Minimizing gloss back or dry back when coating, 

n ^ • Enhancing drying of inks. 

Il m • Improving coating lay. 

• Drying aquebus coatings between printing units prior to spot coating. 

• Improving paper stability. 



r: 



•J2 



APPUCATION 

Paper, Card, Carton Board, Corrugated 
CONFIGURATION 

Air knives, exhaust and mounting brackets, with HV cabinet and pre-heater. 
HV cabinet contains switch gear and control components. 

Controls are interlocked with printing impression and emergency stop which turns dyers 
on and off. 

Dryer and electrical control cabinet are prewired to terminal boards to allow for faster 
installation. 



Enclosures: Sales Terms 

Features Table 

10954 Shady Trail Dallas, Texas 75220 U.S.A. Telephone 214-353-9000 Telex 794028 Superblue dal Fax 214-357-5847 



Super Blue HVL High Velocity Hot Air Drying System 



FEATURES 


ADVANTAGES 


BENEFITS 


O High velocity hot air knives 

O AirTcnife exhaust system 

0 


0 Scrubs volatiles such as water and 
alcohol from paper surface and ink 
film prior to coating 

0 Reduces drying time of ink under 
coating 

O Minimizes if not eliminates spray 
powder when coating 

O Provides ability to print and coat 
full loads at optimum press speeds 

P Increases; tenaperature.pf s|ock . . . , 
which reduces viscosity of coating 
on contact 

O Dries water based coating at 
various positions on the press 

O Ink applied by previous unit is set 

O Removes volatiles from press and 
production area 


O Increases gloss levels of coatings 
by minimizing dry back 

0 Minimizes downtime by allowing 
faster commencement of work and 
turn and post press operations 

0 Increased productivity due to less 
press maintenance 

O Dramatically increases productivity 
and profitability 

O Optimizes gloss levels . v ; 

O Allows for coating application with 
near perfect lay characteristics 

O Increases variety of saleable 
product 

O Improved dot definition 

O Better ink trapping 

0 Helps prevent gas ghosting 

O Decreases drying or setting time 

0 Protects press functions and 
operators 


O Time delay on air knife and 
exhSist knife shut-off 


O Interstation areas are completely 
heat evacuated when press is 
stopped 


0 Comfortable operator makeready 
and wash-up environment 

O Comprehensive press protection 


O Complete training of staff by 
PRI professionals 

(Including complete 
Operator's and 
Pre-Installation Manuals) 


0 Knowledgeable operators at 
completion of installation and 
training 


O Increased productivity due to 
responsive training program by PRI 

O Ability to produce saleable sheets 
immediately after training 
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• PRINTING RESEARCH, INC ^ 
TERMS OF PROPOSAL ^ 

1. PRICING: Prices are based on clear access to and within the press to install our standard equipment. Any variance, deviation or 
CTCumbrance will be subject to price review. Installation is priced separately and all electrical, plumbing, engineering or other 
contracted services including materials to prq>are the site for installation are the customers responsibility. 

2. TERMS: 40% with purchase order and signed sales contract. 50% upon notification of readiness for shipment. Please note in order 
to release shipments, payment must be received. Balance 30 days after installation or 45 days from delivery, whichever is earlier. 
Please Note , when payment for a imit is due, it is payable without regard to the status of another unit which might be purchased 
at the same time. 

3. WARRANTY CONDmONS: 12 months on defective parts, EXCEPTION: XA^ Lamps - All guaranteed for 1000 operating hours. 
If failure occurs prior to 1000 hours of operation, 100% credit or a free replacement lamp will be provided. 

4. CONDITIONS OF SALE: This quotation is subject to our "General Terms and Conditions Coating and Drying Systems" on reverse 
of Sunmaary. The company accepts no liability whatsoever for any loss of production, loss of profit or other loss to customer in 
connection with the equipment and/or its installation. 

5. STANDARD DELIVERY: Is usually 12 - 16 weeks from receipt of official order and first stage payment. FOB Factory. 

6. INSTALLATION AND TRAINING: $575.00 per day per man plus airfare. 

7. ELECTRICAL STANDARD: 220/460/480 volts, 3 or 4 wire (Delta or Wye) 60 hz. 
Note : Electrical services must be specified on the purchase order. 

8. SERVICES TO BE PAID FOR AND PROVIDED BY CUSTOMER: 

GENERAL: Buyer agrees to prepare the press for installation, which may require relocating accessories including spray powder 
units, static bars, etc. Any relocation or modification of accessorieswill be the sole responsibility of the buyer. .In the event 
Printing Research (P.R.I.) technicians are requested to modify or relocate any accessory, there will be an additional charge assessed 
to the buyer based on P.R.I. 's applicable hourly rate. P.R.I, will not warranty the performance of any accessories moved. When 
g>plicable, the buyer will supply clean, dry compressed air. 
%rV/PBC/IR/UV/EZ/BV/VH 

'^9he customer agrees to supply and pay for electricians, plumbers, engineering services and all materials required to install and 
liiiterconnect (if necessary) the equipment being supplied by Printing Research, Inc. The electrical, plumbing, water, con^ressed 
h'idT and refrigeration lines being supplied by the customer are to be connected to the equipment being installed. Printing Research, 
IM^, is responsible for activating the installed systems and will supply the labor necessary in that regard. 

9. '^DITIONAL SPECIFIC SERVICES TO BE PROVIDED BY CUSTOMER: 

fir/ (High Velocity Hot Air Dryer) 

□ Provide duct work and duct work extraction. 

C □ Provide raised walkplates to cover air supply and return lines lying on the floor. 

WpBC. (Plate Blanket Coater) 

G □ Provide coating and cleaning agent for testing and training. 

□ 55 gallon barrel of hydraulic oil 

2 □ Compressed air line up to 100 p.s.i. 

h^- □ Lifting gear to place coater on press 

□ Provide relief plate to conduct plate coating test, 

. UV (Water Cooled and *Cold' UV) 

□ Duct work and extraction, if required 

□ Clean, dry compressed air adjacent to within 10 feet of the location of lamps; compressor must be able to deliver 0.5 c.f.m. 
per linear inch per lamp at up to 100 p.s.i. 

□ The chilling system is not precharged with refrigerant due to the variability of installation requirements and is priced 
accordingly. The customer agrees to pay for all refrigerant needed to complete the installation. 

*COLD' UV 

□ Provide 25-50 gallons of non-charcoal filtered steam distilled water. 

EZ (E2 Impression Cylinder Coater) 

□ Compressed air line up to 100 p.s.i. 

□ Provide coating and cleaning agent for testing and training. 

VH (Vent-A-Hood) 

□ Provide all duct work including penetrating and resealing the ceiling and/or roof and electrical interconnections to othei 
equipment. 

10. LOCAL INSPECTIONS, PERMITS OR CERTIFICATIONS: 

□ Any additional local inspections, permits or certifications and the costs thereof are the sole responsibility of the buyer. 

Prices are firm 60 days from the date of this proposal. 
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[57] ABSTRACT 

A method of reproducing on a substrate an image incor- 
porating metallic inks involves scanning (18) the image 
to be reproduced and creating (20) four color separa- 
tions of the scanned image. Metallic gold and/or metal- 
lic silver color separations (22, 24) are created by elec- 
tronically selecting any color area where the effect is 
desired. Next, the color separations are edited by creat- 
ing (26) an electronic yellow mask of the image and 
adjusting (28) the desired tonal range of the metallic 
areas. The mask edges of each color separation can also 
be softened (34). The scanner then outputs (36, 38) the 
separations to film. The image is then reproduced by 
printing each of the process color separation films (44, 
48) and the metallic separation films (42, 46) onto a 
substrate. 

12 Claims, 2 Drawing Sheets 
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METALLIC COLOR PRINTING PROCESS 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a metallic color 
printing process. Specifically, this method produces an 
improved metallic image by printing the subtractive 
primary colors, black, metallic gold and/or metallic 
silver at four screen angles. 

BACKGROUND OF THE INVENTION 

The reproduction of color was first achieved by Scot- 
tish physicist James Maxwell in the mid 1850*s. Max- 
well photographed a scene three times, once through a 
red filter, once through a green filter, and once through 
a blue filter. These black-and-white negatives were 
contacted to produce positives that were then mounted 
as slides. Each slide was placed in a different projector 
and the images were focused together on a screen. A 
red, green, or blue filter was placed over the lens of 
each respective projector, thus producing a color image 
on the screen. 

The first single film image for color photography was 
produced by Louis Ducos du Huron in France in the 
late 1860's. In his system, the image on a black-and- 
white panchromatic emulsion was broken up by a series 
of red, green, and blue transparent dots or lines that 
formed a screen in front of the emulsion. The dots and 
lines were so small that they could not be resolved by 
the eye. After exposure, the film was reversal-processed 
to yield a colored positive transparency. The additive- 
color transparency is still used by the Polaroid Corpora- 
tion with their 35-ram Polachrome slide process. 

The development of the subtractive color systems 
was also pioneered by du Huron. He suggested making 
separation negatives through red, green, and blue fil- 
ters, then making positive transparencies from each, 
dyeing them with colors that absorb each respective 
primary color (i.e. cyan, magenta, and yellow). This 
subtractive method is difficult to use because it requires 
the accurate registration of the colored positives or the 
accurate registration of images from dyed positive ma- 
trices. The solution was a three-emulsion film, each 
layer made sensitive to a different color (red, green, or 45 
blue) and then dyed a different color (cyan, magenta, or 
yellow) in processing. The first successful film of this 
type was Kodachrome, introduced by the Eastman 
Kodak Company in 1935. 

Printed color reproduction is based on many of the 
same principles as film color reproduction. Instead of a 
continuous image, allowed by the film medium, a series 
of dots are printed on a substrate. These dots are printed 
in the subtractive primary colors of cyan, magenta, and 
yellow. Additionally, black is used to adjust the con- 
trast of the image. In the subtractive process, a white 
substrate is used and red, green, and blue are essentially 
subtracted to achieve black. By contrast, in the additive 
system, a black background (i.e. a blank TV screen) is 
used, and red, green, and blue are added to achieve 
white. In the additive system the following combina- 
tions create the following results: 
Red + Green = Yellow 
Red -h Blue = Magenta 
Green -h Blue = Cyan 
Red H- Green -f Blue = White 
In the subtractive process, the following is true: 
White + Yellow + Cyan = Green 
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White -t- Magenta -h Cyan = Blue 
White -h Magenta -h Yellow = Red 
White -f Yellow -h Magenta -f- Cyan = Black 
Moreover, each subtractive primary color when added 
with white produces that same subtractive primary 
color. 

The objective in printing is to produce yellow, ma- 
genta, and cyan printing plates that are negative records 
of the amounts of blue, green, and red in the original. 
This is achieved by first photographing the original, in 
turn, through blue, green, and red filters. These films 
may then be converted into a halftone dot image suit- 
able for a given printing process. The fdms are then 
used to make the image carriers, which may be plates, 
cylinders, or stencils. Each plate is inked with its appro- 
priate ink, which is then transferred to a white substrate. 

The image produced is largely dependant upon dot 
size and orientation. Orientation is defined primarily by 
the screen angle of the dot. The screen angle is the angle 
at which the rulings of a halftone screen are set when 
making screened images. In other words, the screen 
angle of a dot is the angle of the line which bisects the 
often elliptical dots. Standard screen angles have been 
established for various colors of dots: Magenta (45"), 
Cyan (75"), Yellow (90"), Black (105"). The interaction 
of screen angle, color, and dot size effect the quality of 
the reproduction. 

Printing metallic colors, such as metallic gold and 
metallic silver, poses additional problems. Gold has 
typically been treated as a shade of yellow, while silver 
has been treated as a shade of gray. Thus the briUiance 
of these colors is diminished by the blending of hues 
which occurs in a four color printing system. 

A system known as Metallic Integrated Printing Pro- 
cess (MIPP) has been developed for the reproduction of 
metallic colors by Eckart-Werke Metal Pigments and 
Powders of Furth, Bayem, Germany. This system re- 
quires numerous steps. First, a designer marks-up the 
artwork to be copied to designate those areas where the 
MIPP system is required, i.e. metallic colored areas. 
Next, a conventional four color separation is produced 
of the artwork. Each separation is then compared to the 
original artwork to see which separation gives the best 
representation of the metallic colors. Based on the ob- 
ject color in the original photograph and the color 
requirements of the final print, a determination is then 
made whether gold or silver is required. Most shades of 
gold can be obtained from silver and yellow. However, 
a high percentage of yellow on silver greatly reduces 
the metallic brilliance. In addition, silver has a grey 
value of approximately 30% that tends also to reduce 
the metallic brilliance and thereby dirty colors. 

After the four color separations are made, two sepa- 
rations used to print the metallic inks must be developed 
from two of the four separations. Typically the cyan or 
black separation will give the best basis for developing 
the silver separation and either the yellow or magenta 
for the gold separation. The selected separations are 
then duplicated to become the gold and silver separa- 
tions. These separations may require modification to 
remove image areas where a metallic effect is not re- 
quired. Comparison with the original transparency may 
indicate the need to enhance some image areas so as to 
improve the final metallic effect. The MIPP system 
anticipates the softening of mask edges of the metallic 
colors to avoid sharp cut-out effects when the final 
result is printed. In practice, the task of softening of 
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mask edges can be handled using electronic image pro- 
cessing equipment. 

With the MIPP systemic, a screen angle must be freed 
for each of the metalhc inks to avoid problems of screen 
clash and resulting moire effects. This can be accom- 
plished by using achromatic or Under Color Removal, 
("UCR") color separation techniques where the process 
color with the lowest value is eliminated in favor of 
black. UCR involves the technique of reducing the 
cyan, magenta, and yellow content in neutral grey 
shadow areas of a reproduction and replacing them 
with black ink so that the reproduction will appear 
normal but will use less process color ink. (From the 
Complete Color Glossary by Miles Southworth, Thad 
Mcllroy and Donna Southworth, Copyright 1992; Pub- 
lished by The Color Resource, Livonia, N.Y. ISBN 
1-879847-01-9). Often the cyan will have the lowest 
value and is the color to elimmate. Since both gold and 
silver have a process color value, the four conventional 
separations will need to be modified if the finished print 
is not to look over-colored or dirty. For example PAN- 
TONE 873, the MIPP gold standard, has a process 
color value of approximately 65% yellow, 25% ma- 
genta and 5% cyan. So if the gold areas are to look 
realistic these colors must be reduced proportionately. 
The separations may also require modification as the 
metalhc inks have a grey scale value and a failure to 
take this into account may result in a dirtying of the 
fmal colors due to a reduction in their metalhc bril- 
liance. 

A MIPP image is printed using standard screen angle 
intervals of 30' or 15'. The screen angle used for a 
metallic ink is the same as that for the process colors 
eliminated in favor of a metalhc ink. The MIPP system 
may use different dot shapes to reduce the risk of screen 
clash. A round dot, with no preferred direction, is typi- 
cally used for the metallic ink, while an elliptical dot 
works for the standard process inks. The color stan- 
dards chosen for MIPP come from the PANTONE 
System of matched metallic inks, with PANTONE 873 
as the gold standard and PANTONE 877 as the silver 
standard. 

Because metallic inks are opaque, they are normally 
printed before the transparent process colors. But with 
MIPP the sequence is changed shghtiy so that the first 
three colors down are silver, yellow, and gold, respec- 
tively. The remaining three process colors are printed in 
any order. The first three colors, in this order, are very 
important if the finished print is to look realistic. The 
use of yellow on silver is necessary to obtain yellow, 
green and orange metallic effects. Yellow, under gold, 
is also necessary to maintain the correct tonal values in 
the highlight areas. Yellow, printed in this way, pro- 
vides a transition from gold to non-metallic pans of the 
image. On the other hand, if yellow is printed on top of 55 
the gold, there is a loss of metallic sheen without any 
compensating color benefit. 

In summary, the MIPP system presents several disad- 
vantages. First, it requires excessive handwork to create 
the color mash. Second, the MIPP system requires the 
elimination of one of the subtractive process colors to 
free up a screen angle for a metallic color. Third, the 
MIPP system only allows the printing of four screened 
colors in any given area. Last, the PMS 873 standard 
gold ink used by the MIPP system is a dirty, or less 
brilliant gold ink. This dirty look limits the gold color 
reproduction to the inherent dirty look even if no other 
color ink is printed in that area. This dirty look also 
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necessitates additional color correction of the sub trac- 
tive primaries. Therefore, a need exists for a printing 
process which maximizes the appearance of metallic 
colors. Such a process should allow the use of six colors 
5 printed at four screen angles. Moreover, such a process 
should not limit the number of colors in any given area 
to four as with the MIPP System. 

SUMMARY OF THE INVENTION 

10 The present invention relates to the Williamson Inte- 
grated Metallic System (WIMS) developed to allow six 
color printing using yellow, magenta, cyan, black, me- 
talhc silver, and/or metallic gold. The WIMS System 
creates a realistic metallic gold or metallic silver effect 
using the subtractive primary colors, black, silver and- 
/or gold. The WIMS method comprises a number of 
steps. The subject to be reproduced is first scanned by a 
standard scanner and four color separations are created. 
The original art is then edited to achieve the required 
metallic effect. Editing comprises the steps of creating a 
yellow mask, reviewing an electronic version of the 
image produced by the scanner, determining the 
amount of contrast between heavy and light metallic 
regions on the image by one skilled in the art based on 
past experience, and then sending that contrast informa- 
tion back to the scanner. A "yellow mask" is created to 
isolate areas where a metallic effect is desired. This 
**yellow mask" allows the operator to select these areas 
based on the color and tonal region of the original. For 
example, those areas appearing neutral are appropriate 
for silver metallic, while those areas appearing high 
yellow with a red component are appropriate for the 
gold metallic. Additional modification of dot size in 
these isolated areas may be required to avoid moire and 
reduction in metallic brilliance of the final colors. These 
colors can be printed at four screen angles: cyan (75*), 
magenta (45''), silver (45"), gold (75"), yellow (90"), and 
black (105"). 

In the WIMS System, a cleaner, or more brilliant 
gold color ink is used, wherein the process color value 
is less than 25% for magenta and less than 5% for cyan. 
This should diminish any dirtiness caused by the process 
color values of adjacent primary colors. Additionally, 
any harsh edge effects caused during printing may be 
softened during the electronic masking stage. During 
printing, the silver separation can be printed at the same 
screen angle as the magenta, while the gold separation 
can be printed at the same screen angle as the cyan 
separation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
invention, and for further details and advantages 
thereof, reference is now made to the following De- 
tailed Description taken in conjimction with the accom- 
panying drawings, in which: 

FIG. 1 illustrates a flow chart of the WIMS System 
for reproduction of metallic color; and 

FIG. 2 illustrates a flow chart of the prior art MIPP 
System. 

DETAILED DESCRIPTION OF THE 
DRAWINGS 

The present invention relates to a metallic color 
printing process, also known as the WIMS System, that 
overcomes many of the disadvantages found in the prior 
art. Referring to FIG. 1, a flow chart illustrates the 
steps involved in the present method. 
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A first step involves pre-evaluation at step 10 of the 
subject to determine desired effects and proper place- 
ment of metallics in process reproduction. Metallic gold 
can be chosen at step 12, metallic silver can be chosen at 
step 14, or a combination of both metallic gold and 
metallic silver can be chosen at step 16. Next, the image 
can be scanned at step 18 by a scanner which, in turn, 
produces at step 20 four color separations which are 
electronically viewed on the scanner display. The scan- 
ner acts as both an input device and an output device. In 
other words, the artwork is input to the scanner. The 
scanner can then output color separations or film used 
to recreate the artwork. The scanning step involves the 
application of 75% to 100% to the scanner set-up and 
the scanning of the image. Then, the PGR is removed 
from the scanner set-up and the image is scanned to an 
"Imagedit", an electronic color correction machine, 
produced by the Crosfield Co. of Hemel Hempstead, 
England. 

The original artwork is evaluated in a weU known 
manner by one skilled in the art to determine the color 
areas in which the metallic effect is desired. A gold 
separation can be produced at step 22 by electronically 
selecting any color area where the effect is desired. 
Likewise, a silver separation can be produced at step 24 
by electronically selecting any color area where the 
effect is desired. Typically, the cyan or black areas of 
the original art will be the basis for developing the silver 
printing whereas yellow or magenta areas of the origi- 
nal art will form the starting point for creating the gold 
printing. It is emphasized that either the gold or silver 
separations may be produced by selecting any color 
area where the effect is desired. 

Using the Crosfield Imagedit, a "yellow mask" can 
then be created at step 26 to isolate the areas where a 
metallic effect is desired from the rest of the separation. 
The "yellow mask" function gives the ability to select 
the desired areas electronically based on the tonal re- 
gion or bandwidth of the original as well as the desired 
color region. Creating a yellow mask entails several 
steps. First, an electronic version of the image produced 
by the scanner displays the contrast between a heavy 
metallic region and a light metallic region on the image. 
For example, neutrals are appropriate for silver, while 
high yellows with a red component are appropriate for 
gold. The yellow mask controls can be adjusted at step 
28 to achieve desired printing strength (tonal range) of 
metallic inks within the yellow mask area. These con- 
trols allow the adjustment of slope, gain, and roUoff of 
the image within the yellow mask area. 

Next, the Imagedit computer creates six revised color 
separations in a well-known manner; one each for yel- 
low, cyan, magenta, black, gold and silver. Once these 
electronic masks are created, further modification at 
step 30 of the isolated area may be required. For exam- 
ple, such modifications may increase or reduce the 
printing dot size of the metallic separation and/or adjust 
at step 32 the amount of four color process ink printing 
over the newly created metallic to compensate for the 
reduction in brilliance caused by the additional metallic 
color in the reproduction. Additionally, in a given origi- 
nal, there may be areas of similar color where a metallic 
effect is desired in one area but not the other. For exam- 
ple, a gold watch requires a, metallic gold, while a 
golden retriever would not. Due to this anomaly, fur- 
ther electronic manipulation of the image may be re- 
quired to eliminate metallic ink in unwanted areas. 
Moreover, because all masking is performed electroni- 
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cally, it is possible to soften at step 34 any harsh edge 
effects in the final reproduction via mask smoothing or 
tonal integration techniques. 

Next, this information is sent back to the scaimer 
which outputs at step 36 the subtractive process colors 
and the metallic separations. The MIPP standard for 
screening is to eliminate (by hand masking) one of the 
process colors in metallic areas to free-up a screen an- 
gle, or to produce the metallic separations at a line 
screen resolution different than the process colors to 
reduce moire effects. However, in the WIMS process, 
the subtractive process colors are output at step 36 at 0**, 
15% and/or 30" screen angle intervals. An interval is the 
spacing between any two screen angles. The metallic 
color separations are output at step 38 at the same an- 
gles as the subtractive process colors or at 30* intervals. 
The gold separation can be produced at the same screen 
angle as the cyan separation. Likewise, the silver sepa- 
ration can be produced at the same angle as the magenta 
separation. Therefore, with WIMS reproductions, six 
colors can be printed at four screen angles. For exam- 
ple, cyan can be printed at 75% magenta at 45% silver at 
45% gold at 75% yellow at 90% and black at 105\ Both 
process and metallic separations are produced at the 
same line screen resolution. Typically, there are no 
problems with moire effect. 

The next step involves metallic inks: a gold ink, a 
silver ink, or both gold and silver. The Pantone MIPP 
standard for gold ink is PMS 873. This ink printed solid 
has a process color value of approximately 65% yellow, 
25% magenta and 5% cyan. For WIMS reproduction, 
however, a much more brilliant gold ink is used, 
wherein the magenta and cyan process equivalents are 
greatly reduced. This was selected under the rationale 
that a pure gold ink area of WIMS gold could be re- 
duced in brilliance, but a pure PMS 873 ink area could 
not be made any more brilliant than the inherent bronze 
color of the ink. This same color compensation theory 
also applies to silver areas where a calculated reduction 
in cyan or black generally occurs. 

Prepress proofing at step 40 is accomplished via a 
combination of 3M Matchprint II (for process colors) 
and Dupont Cromalin (for metallics). After proofing, 
the artwork is reproduced by first printing at step 42 the 
WIMS standard for silver, then printing at step 44 yel- 
low, then printing at step 46 the WIMS standard for 
gold, and finally printing at step 48 the remaining sub- 
tractive primary colors in any order. 

FIG. 2 provides a flow chart of the MIPP process 
which is discussed in greater detail in the Background 
Section. In sum, the designer marks up the artwork to 
be reproduced to show where MIPP is required and the 
image is scanned at step 118. Based on the object color 
in the original photograph and the color requirements 
of the final print, a determination is then made whether 
to choose at step 112 gold, choose at step 114 silver, or 
to choose at step 116 both silver and gold. The artwork 
is then scanned at step 118 by a scanner and a standard 
four-color separation is produced at step 120. Each 
separation is compared to the original to determine 
which gives the best representation of the metallic col- 
ors. A gold separation is next produced at step 122 using 
the screen angle of the process color that was elimi- 
nated in that area, as will be discussed in greater detail. 
Likewise, a silver separation can also be produced at 
step 124 using the screen angle of the process color that 
was eliminated in that area. 
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A green mask is created at step 126 with the scanner 
and viewed on the scanner display. The overall contrast 
of the green mask can be adjiisted at step 128 via the 
color correction controls. Shadow contrast can then be 
adjusted via undercolor removal (UCR). Next, the 
image is modified at step 130 to remove areas where the 
metallic effect is not required. The level of the four 
subtractive process colors can be reduced at step 132 in 
the metallic printing area. Mask edges can then be soft- 
ened at step 134. 

Next, a screen angle must be freed at step 135 for each 
of the metallic inks to avoid problems of screen clash 
and resulting moire effects. In other words, in any one 
area where a metallic ink is used, the subtractive pri- 
mary color with the same screen angle must be elimi- 
nated or made solid. Thus, no more than four screened 
colors may appear in any one area of the reproduction. 
The scanner outputs at step 136 the subtractive process 
colors to film at 30* and 15** intervals. The scanner can 
then output at step 137 the metallic separations at a 
screen angle of an eliminated process color. Alterna- 
tively, the scanner can output at step 138 the metallic 
separations at the screen angle of the eliminated process 
color but at a different dot shape and/or screen ruling 
than the four subtractive process colors. Prepress proof- 
ing at step 140 is accomplished. After proofing, the 
artwork is reproduced by first printing at step 142 the 
PMS 877 standard for silver, then printing at step 144 
yellow, then printing at step 146 the PMS 873 standard 
for gold, and fmally printing at step 148 the subtractive 
primary colors in any order. 

Although preferred embodiments of the invention 
have been described in the foregoing Detailed Descrip- 
tion and illustrated in the accompanying drawings, it 
will be understood that the invention is not limited to 
the embodiments disclosed, but is capable of numerous 
rearrangements, modifications, and substitutions of 
parts and elements without departing from the spirit of 
the invention. Accordingly, the present invention is 
intended to encompass such rearrangements, modifica- 
tions, and substitutions of parts and elements as fall 
within the scope of the invention. 
We claim: 

1. In a method of half-tone dot printing a reproduc- 
tion of a scanned image on a substrate with the four 
subtractive process colors of magenta, cyan, yellow, 
and black in a given area of the scanned image at only 
four screen angles, an improved method of incorporat- 
ing metallic colors in said reproduction, the improve- 
ment comprising the steps of: 

printing at least one metallic color in said given area 
at a selected one of the only four screen angles; and 
printing at least one of said four subtractive process 
colors in said given area at the same screen angle as 
said at least one metallic color such that said at least 
one metallic color and one process color are 
printed in said given area at the same one of said 
four screen angles so as to enable at least five colors 
to be printed at only said four screen angles. 
A method as in claim 1 further including the steps 
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printing a second metallic color in said given area at 
a second one of said four screen angles; and 

printing a second one of said four subtractive process 
colors in said given area at the same second one of 65 
said four screen angles as said second metallic color 
so as to have an additional metallic color and an 
additional process color printed in said given area 



at said second one of said four screen angles so that 
up to six colors are printed at only said four screen 
angles. 

3. The method of claim 1 of reproducing a scanned 
image on a substrate including incorporating metallic 
colors and further comprising the steps of: 

producing four process color separations of the 
scanned image, each at one of said four screen 
angles; 

producing at least one metallic color separation at the 
same screen angle as a corresponding first one of 
the four screen angles of the process color separa- 
tions in said given area; 
editing each process color separation and the at least 
one metallic color separation to obtain metallic 
color separation information; 
outputting each process color separation to film cre- 
ating a process color separation film; 
outputting the at least one metallic color separation to 
film creating a first metallic color separation film; 
and 

printing a reproduction of the scanned image on a 
substrate using the process color separation films 
and the at least one metallic color separation film 
such that both a metallic color separation and a 
process color separation are produced at the same 
screen angle. 

4. The method of claim 3 of reproducing a scanned 
image on a substrate including metalhc colors anti fur- 
ther comprising the steps of: 

producing a second metallic color separation at the 
same screen angle as a corresponding second one of 
the four screen angles of the process color separa- 
tions in said given area; 

editing the second metallic color separation to obtain 
metallic color separation information; 

outputting the second metallic color separation to 
film creating a second metallic color separation 
film; and 

printing a reproduction of the scanned image on a 
substrate using the process color separation film 
and the first and second metallic color separation 
films such that said first metallic color separation 
and a first process color separation are produced at 
an identical first screen angle and the second metal- 
lic color separation and second process color sepa- 
ration are produced at a second identical screen 
angle so as to enable up to six colors to be printed 
in the given area in only four screen angles. 

5. The method of claim 4 wherein the step of produc- 
ing a first and a second metallic color separation further 
comprises the steps of: 

producing a gold metallic color separation as the first 

metallic color separation; and 
producing a silver metallic color separation as the 

second metallic color separation. 

6. The method of claim 4 wherein the step of produc- 
ing a first and a second metallic color separation further 
comprises the steps of: 

producing a silver metallic color separation as the 

first metallic color separation; and 
producing a gold metallic color separation as the 

second metallic color separation. 

7. The method of claim 4 wherein the step of editing 
further comprises the steps of: 

reviewing an electronic version of the scanned image 
to determine regions of the image where metallic 
color is to be added; 
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creating a yellow mask for the given area to enable 
isolation of any region therein where metallic color 
is to be printed; 

electronically adjusting the amount of contrast be- 
tween the isolated regions to achieve a desired 5 
metallic color contrast between said isolated re- 
gions so as to obtain metallic color separation infor- 
mation; and 

sending the metallic color separation information 
back to the scanner to provide half-tone dot sig- 10 
nals. 

8. The method of claim 4 wherein the step of output- 
ting the at least one metallic color separation further 
comprises the step of outputting the first metallic color 
separation at the same screen angle as a first process 15 
color separation or at a 0% 15*, or 30° interval there- 
from. 

9. The method of claim 4 wherein the step of output- 
ting the second metallic color separation further com- 

20 
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prises the step of outputting the second metallic color 
separation at the same screen angle as a second proceiss 
color separation or at a 0% 15% or 30* interval there- 
from. 

10. The method of claim 3 wherein the step of editing 
further comprises softening an image edge of the pro- 
cess color separations and metallic color separations. 

11. The method of claim 3 wherein the step of output- 
ting the process color separations comprises outputting 
the process color separations onto film at 0% 15% or 30" 
screen angle intervals. 

12. The method of claim 1 wherein the step of print- 
ing comprises: 

(a) printing the metallic silver onto the substrate; 

(b) printing yellow onto the substrate; 

(c) printing the metallic gold onto the substrate; 

(d) printing the remaining colors onto the substrate in 
any order. 
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~f^' Printing Research, Inc. 

I "Mark-less" Super Blue" 



Super I 

August 31, 1994 



Mr. Jesse Williamson 
Williamson Priming Corporation 
6700 Denton Drive 
Dallas, TX 75235 

214-904-2100 (Phone) 

Dear Jesse, 

Further to our various conversations, we have enclosed product information and the following 
Super Blue proposal for installation on your: 

1. Heidelberg Speedmaster CD 102, 7 color with coating tower, 40 inch press (Press 
being delivered 9-6-94), 

We propose: 

^ • A Super Blue HV High Velocity Hot Air Drying System for installation 
:^ between printing units. 

;7 • A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
s^ installation in the delivery. (PRI to deliver within 3 weeks of 9-6-94) 

%r Heidelberg Speedmaster CD 102, 6 color with coating tower, 40 inch press (Press 
r being delivered the week of 9-27-94). 

We propose: 

£ • A Super Blue HV High Velocity Hot Air Drymg System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

3. Heidelberg Speedmaster CD +L4-Y+L 102, 6 color widi coating tower (L), with 
dummy unit for drying (Y), with second coating tower (L). 40 inch press (Press being 
delivered January '95). 

We propose: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABU Air Blanket II 2KW Infra-Red Dtymg System for 
installation in the delivery. 

• A Super Blue CUV 'Cold' UV Drying System for installation in the delivery. 
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4A. Heidelberg Speedmaster CD 102, 8 color with coating tower, 40 inch press 

B. Heidelberg Speedmaster CD 102, 8 color with coating tower, 40 inch press 
(Both presses being delivered June/July 1995), 

We propose: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

We look forward to serving your needs and thank you for your interest in our Super Blue range 
o&f roducts. For more information please contact us at 1-800-627-5537, 



Siifcereiy yours. 




Jo|n Bird 
Pr^uct Manager 




C 

Enclosures: pi/fab 



Bill Davis - Williamson Printing Corp, 



Bob Emrick - Williamson Printing Corp. 



15 



Printing Research, ^c. 

^0 "Mark-less" Super Blue® 



September 6, 1994 



Mr. Jesse Williamson 
Williamson Printing Corporation 
6700 Denton Drive 
Dallas, TX 75235 

214-904-2100 (Phone) 



Dear Jesse, 

' it was a great pleasure for Howard anil m^^ ^'^The 
following confums the major points discussed and agreed: 

Q Press Purchase 1. Heidelberg Speedmaster CD102, 7 color with coating tower, 40 inch 
press. PRI equipment to be supplied: 

14 • A Super Blue HV High Velocity Hot Air Drying System for installation 

ir^ between printing units. 

• A Super Blue ABII Air Blanket 11 2KW Infra-Red Drying System for 
If installation in the delivery. 

Special Conditions: 

A. Purchase, delivery, installation and training charges are waived for drying system 1. 
J B. PRI to install HV when Williamson Printing Corporation (WPC) signs off on press. 
C C. In the unlikely event that PRI fails to dry water based coatings applied in line over 7 
M: colors, we will remove our equipment and purchase a Grafix drying system as previously 

proposed by Heidelberg. 

Press Purchase 2: Heidelberg Speedmaster CD 102, 6 color with coating tower, 40 inch 
press. PRI equipment to be purchased: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 
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Press Purchase 3: Heidelberg Speedmaster CD 102 L+Y+L, 6 color with coating tower 
(L) with dummy unit for drying (Y) and with second coating tower (L) 40 inch press. PRI 
equipment to be purchased: 

• A Super Blue HV High Velocity Hot Air Drying System for. installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

• A Super Blue CUV *Cold' UV Drying System for installation in the delivery. 

¥.;tt^^I^ess;;I^u^chase::4r^^^^^^ CD 102, 8 color >yith coatu^g, tower; 40; inch-^ 

press: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

Press Purchase 5: Heidelberg Speedmaster CD 102, 8 color with coating tower 40 inch 
press: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABE Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

Special Conditions: 

A. We have discounted the total PRI drying equipment price of $528,956 by supplying 
WPC the drying equipment for Press Purchase 1 at no charge and by allowing a further 
discount of 20% against the drying equipment for Press Purchases 2, 3, 4, 5. 

B. We are supplying three recommended spare parts systems at no charge, all three of 
which to be supplied with PRI equipment for press purchases 1, 2, and 3. 

C. We are extending our standard warranty conditions, Paragraph 3 Terms of 
Proposal', Paragraph 6 'Sales Terms and Conditions' from 12 months to 24 months. 

The following represents our estimated installation costs: 

Press Purchase 1: No charge. 

Please note: There will be three exhaust terminations at the press to be completed by 
the customer. Two PRI and one Heidelberg pan exhaust. 
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Press Purchase 2: 

Delivery, installation and training costs priced at: 

18 man days at $400 per day or $ 7,200 

Equipment interconnection costs 

including materials and 4 man days at $ 3,600 

Total cost: $10,800 
Please note: There will be three exhaust terminations at the press to be completed by 
the customer, two PRI and one Heidelberg pan exhaust. 

I»ress Purchase 3: 

Delivery, imtallatipn andvtraiimg: .:, 
34 man days at $400 per day of $13,600 
Equipment interconnection costs 
^ including plumbing materials and 8 man days at $^ 1^400 

y Total cost: $25,000 

iH Please note: There will be five exhaust terminations at the press to be completed by the 

\1 customer, four PRI and one Heidelberg pan exhaust. 

' 

V Press Purchase 4: 

Delivery installation and training costs priced at: 

^ 20 man days at $400 per day or $ 8,000 

L Equipment interconnection costs 

^ including materials and 5 man days at $ 4,300 

ifi Total cost: $12,300 

y Please note: There will be three exhaust terminations at the press to be completed by 

Q the customer, two PRI and one Heidelberg pan exhaust. 

Press Purchase 5: 

Delivery mstallation and training costs priced at: 

20 man days at $400 per day or $ 8,000 

Equipment interconnection costs 

including materials and 5 man days at $ 4,300 

Total cost : $12,300 
Please note: There will be three exhaust terminations at the press to be completed by 
the customer, two PRI and one Heidelberg pan exhaust. 

Total turnkey price to install all PRI equipment on five presses, therefore: $60,400. 

Special notes: All above pricing is estimated on the basis of I. Control cabinets and 
interconnecting is no more than 10 feet from the side of the press. II. Overhead runs of cables 
etc.. to be no more than 15 feet from the floor line. 
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We look forward to serving your needs and thank you for your interest in our Super Blue range 
of products. For more information please contact us at 1-800-627-5537. 

Sincerely yours, 



John Bird 

^^v;Product .Manager^;' 




JB:tj 




Woody Dixon - Williamson Printing Corporation 
Bill Davis - Williamson Printing Corporation 
Bob Emrick - Williamson Printing Corporation 
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"Mark-less" Super Blue® 



September 6, 1994 



Mr. Jesse Williamson 
Williamson Printing Corporation 
6700 Denton Drive 
Dallas TX 75229 

Dear Jesse: 

Pursuant to Paragraph 2 of the Settlement Agreement dated October 1, 1993, among Printing 
^ Res^ch, Inc. OPRI), Howard W. DeMoore (HWD), Williamson Printing Corporation (WPC), 
' ■ Jen7 'B^^ Buford Roy Williams, WPC agre^-'fo^-^^ 

purchase goods and services from PRI on the terms set forth therein. PRI has recently submitted 
to WPC a proposal pursuant to which PRI would sell certain goods and services to Heidelberg 
-J USA for inclusion in printing presses to be purchased by WPC. 

y This letter will acknowledge and confirm that the sale by PRI to Heidelberg USA of the ABE 
uAir Blanket n 2KW Infrared Dryer as described in Proposal I dated August 31, 1994, for 
fj^ inclusion in the Heidelberg CD 102, 7-color with coating tower, 40-inch press to be purchased 
Shy WPC, will constitute full and complete satisfaction by WPC of Paragraph 2 of the Settlement 
Agreement. The terms and provisions of Paragraph 2 of the Settlement Agreement will be 
deemed fully and completely satisfied by WPC upon PRI's receipt of a binding purchase order 
!,^from Heidelberg USA for the ABE Air Blanket II 2KW Infrared Dryer regardless of whether 
s'^Jsuch drying system is ultimately accepted by WPC after installation and testing pursuant to the 
Q terms of WPC's contract with Heidelberg USA. 

pPRI further agrees that, in the event the ABII 2KW Infrared Dryer is not ultimately accepted by 
14 WPC after installation and testing pursuant to the terms of WPC's contract witii Heidelberg 

USA, PRI will replace such drying system with the Grafix Dryer originally specified for the 

press at no charge to WPC. 

Best regards, 

As President and Individually 
HWD:ln 
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TELEFAX MESSAGE FROM PRINTING RESEARCH, INC. 



REF FAX NR 
DATE 
COMPANY 
ATTN 



915jbl 

September 15, 1994 PAGE 1 OF 4 

WILLIAMSON PRINTING CORP. 
BILL DAVIS ~ n 



Dear BiU, 

Please find the attached letter from Printing Research. Please feel free to contact us if you have 
D any questions. Thank you. 

^' Best Regards, 

m John Bird 

Q Product Manager 
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September 15 > 1994 

Mr. Jesse Williamson 
Williamson Printing Corporation 
6700 Denton Drive 
Dallas, TX 75235 
214-904-2100 (Phone) 

Dear Jesse, 

The following confirms our various conversations and the final purchase agreement schedule; 

Press Purchase 1, Heidelberg Speedmaster CD102, 7 color with coating tower, 40 inch 
press. PRI equipment to be supplied: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

Special Conditions: 

A, Purchase, deliveiyj installation and training charges are waived for drying system 1. 

B, PRI to install HV when Williamson Printing Corporation (WPC) signs off on press. 

C, In the unlikely event that the PRI drying system fails to dry water based coatings applied 
in line over 7 colors to Williamson Printing Corporation's sole satisfaction or if the 
system is detrimental in any way to the press or process as determined by Williamson 
Printing Corporation, we will remove our equipment and purchase a Grafix drying 
system as previously proposed by Heidelberg at no cost to Williamson, 

Equipment Cost: $81,173 
Discount: $81.173 



Press Purchase 2: Heidelberg Speedmaster CD 102, 6 color with coating tower, 40 inch 
press. PRI equipment to be purchased: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket II 2KW Infra-Red Drying System for 
installation in the delivery. 

Equipment Cost: $73,281 
Less 20%: $14,656 



Spare Parts, Delivery, Installation, Interconnect, Training 



NO CHARGE 
NO CHARGE 



Plus - Spare Parts (Box of 10 Lamps) 
Plus - Delivery, Installation & Training 



$58,625 

NO CHARGE 



$ 7.200 
$65,825 
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Press Purchase 3: Heidelberg Speedmaster CD 102 L+Y+L, 6 color with coating tower 
(L) with dummy unit for drymg (Y) and with second coating tower (L) 40 inch press. PRI 
equipment to be purchased: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABII Air Blanket n 2KW Infra-Red Drying System for 
installation in the delivery. 

• A Super Blue CUV 'Cold' UV Drying System for installation in the delivery. 
Note; Utilizes WPC Chill Water System. 

Equipment Cost: $181,216 
Less 20%; $ 36.243 



Press Purchase 4: Heidelberg Speedmaster CD 102, 8 color with coating tower 40 inch 
press: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 

• A Super Blue ABH Air Blanket n 2KW Infta-Red Drying System for 
installation in the delivery. 

Equipment Cost: $ 89,023 

Less 20%: $ 17.805 



Press Purchase 5: Heidelberg Speedmaster CD 102, 8 color with coating tower 40 inch 
press: 

• A Super Blue HV High Velocity Hot Air Drying System for installation 
between printing units. 



$144,973 



Plus - Spare Parts (Box of 10 IR Lamps), 3 UV Lamps, 

2 Filter Tubes, Deionizing Resin 
Plus - Delivery, Installation & Training 



NO CHARGE 
$ 13.600 
$158,573 



Plxis - Delivery, Installation & Training 



$ 71,218 
$_ 8.000 
$ 79,218 
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A Super Blue ABII Air Blanket II 2KW Infra-Red Prying System for 
installation in the delivery. 



Equipment Cost: 
Less 20%: 

Plus - Delivery, Installation & Training 



$ 89,023 
$ 17.805 
$ 71,218 
S S.OQO 
$ 79,218 



Special Conditions: 

A. We have discounted the total PRI drying equipment price of $528,956 by supplying 
WPG the drying equipment for Press Purchase 1 at no charge and by allowing a further 
discount of 20% against the drying equipment for Press Purchases 2, 3, 4, 5. 

B. We are supplying three recommended spare parts systems at no charge, all three of 
which to be supplied with PRI equipment for press purchases 1, 2, and 3. 

C. We are extending our standard warranty conditions. Paragraph 3 'Terms of 
Proposal*, Paragraph 6 'Sales Terms and Conditions' from 12 months to 24 mondis. 

If this document represents your understanding of our agreement, please initial and return a 
copy. We thank you for your order and confidence in PRI and look forward to Partnering in 
Progress. 



Sincerely yours, 

John Bird 
Product Manager 

3B:tj 

cc: Bill Davis - Williamson Printing Coiporation 

Woody Dixon - Williamson Printing Corporation 
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-Dj- Printing Research 

I "Mark-lesS" Super Blue" 



, Inc. 



December 16, 1994 



Mr. BiU Davis 

Williamson Printing Corporation 
6700 Denton Drive 
Dallas TX 75229 

JearBill, 

have enclosed drawings showing the 5 Heidelberg Speedmaster CD press configurations 
©rdered by yourselves. 

f/e look forward to our test runs on the Super Blue EZ Blanket Coater next week. 
Sincerely yours, 




John Bird 
Product Manager 

jrB:ln 

Enclosures: dwg 
cc: Steve Baker 



10954 Shady TroH Dollos, Texas 75220 U.S.A. Telephone 214-353-9000 Telex 794028 Superblue dal Fax 214-357-5847 
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Printing Research, Inc. H 



"Mark-tessT Super Slue" 



January 25, 1995 



Mr. Jesse Williamson 
Williamson Printing Corporation 
6700 Denton Drive 
Dallas TK 75235 

214-904-2100 (Phone) 



Dear Jesse, 

It was a great pleasure speaking with you. We have enclosed product information and the 
following Super Blue proposal for installation on your: 

Heidelbers 102CD+L+ Y+L, 6 color, 40 inch press with extension 

We propose: 

# A Super Blue EZB Blanket Coater for installation at the blanket cylinder. 

Th^benefits to you of installing the Super Blue Coater System arc as follows: 

^ Aucomadc recirculation system 

^> Automated wash up procedure 

J • Consistent overall coating weight 

^ Sealed doctor blade assembly 

11* Totally independent of dampening system 

C* Elimination of lengthy wash up procedures 



WHook forward to serving your needs and thank you for your interest in our Super Bhie range 
of roducts. For more information please contact us at 1-800-627-5537. 

Sincerely yours. 



Steve Baker 

District Sales Manager 

SB:nw 

Enclosures; m/tro/dwo 

cc: Bill Davis - Williamson Printing Corporation 
John Bird 
Steve Gamer 




10954 Shady Troil 



Doilos, Texas 75220 



U.S.A. Telephone 214-353-9000 Teiex 794028 Superblue dal Fax 214-357-5847 
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r^^ftr^Printing Researcfvlnf^ 

I "Mork-less" Super Blue* 



Februaiy 16, 1995 



Mr. Jesse Williamson 
Williamson Printing Company 
6700 Demon Drive 
Dallas. Texas 75235 

214-904-2100 (Phone) 

Dear Jesse, 

Furtiier to our meeting of 2-11-95 we confirm the following: 

1. We are producing an experimental EZ interstation flexo printer coater for installation on 
your Heidelberg Speedmaster CD 6 color + LYL, 40 inch press with a target to be installed 
and operational date of March 15, 1995. This unit for adaptation to the first coating tower 
Oof the LYL. 



2i^f The experimental EZ coater wHl have a coaling face length of 39.5 inches. ProductiDn 
models for the Coater position *L' will have a coating face length of 40.55 inches and for 
rj interstation printing unit positions will have a coating face length of not less than 38 inches, 

3 If: The experimental EZ coater will be supplied at no charge to Williamson Printing Company. 
B We anticipate that this unit will be replaced by a production unit at a later date. 

40 We have enclosed updated proposals for Super Blue EZ interstation flexo printer coaters for 
9 installation on your Heidelberg Speedmaster CD presses. 

look forward to serving your needs and thank you for your interest in our Super Blue range 
oFproducts. For more infonnation please contact us at 1-800-627-5537. 

Sincerely yours. 

John Bird 
Product Manager 

JB:ij 

cc: Bill Davis - Williamson Printing Company 
Howard DeMoore 
Steve Gamer 
EdSchaffler 
Dave Douglas 
Steve Baker 

10554 Shady Trail Dalios, Texos 75220 U,SA. Telephone 2U-353-9000 Telex 794028 Superblue dol fax 214.357-5847 
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SUPER BLUE 



THEEZPIUNT/ 
COAT FAMILY 



MAXIMUM FlEXOBim AND 
A TOUCH OF BRIIUAHCE 




SUPER BLUE 



WE a nam/ 

COAT FAMILY 



MAXIMUM FliXOBIUTY AND 
A TOUCH OF BRIUJAHCE 



Jtdlrf Innovative In-Une Interstation 
and End of Press Printing Coating. 




Plate 
Cylinder 

Blanket 
Cyiiflder 

Impression 
Cylinder 



Have you ever wanted to add in-line 
coating capabilities, metallic* opaque, or other 
specialized applications to specific print units? 
Was your decision not to enter this maricet 
influenced by mediocre quality, undesirable 
environmental considerations, or the 
prohibitive cost? 

Search no more . . . Your needs and 
concerns have been resoWed! 

Printing Research, Inc.» invites you to 
review the patented family of E2 Print/Coat 
products as described in this brochure- We are 
confident that you will And the perfect solution 
to your present and ftihjre printing demands. 



The ^Mper Blue EZ Infersfafion Flexo Prinfer/Coater is installed 
direc^ onfo cr print unit, for applying any one of a number of 
aque4i^5 or UV based metallic/opaque inks between print units. 



EZ Interstation Flexo 
Printer/Coater 

The Super Blue EZ Iniersiaiion Flexo 
Printei/Coater is retractable so that it can be 
swung up and above the print unit for 
conventional printing or swung into the 
blanket position to offer complete application 
variations from job to job. The patented 
coating head assembly is comprised of two 
main components. A combination of engraved 
anilox rolls are offered to provide a consistent 
overall ink/coating weight The anilox rolls 
yield excellent tnk/coating release and lay 
diaracteristics with no fear of plugging, 
leaking, or misting due to the unique enclosed 
doctor blade assembly. 




FaUint Fwdinif 



The EZ Print/Coat Family utilizes 
a universal coating head 
configuration for superior ink 
and coating tronsfer. 




EZ Blanket Coater 

The Super Blue EZ Blanket Coater Is 
mounted such that the coating head can be 
autoinaticaily removed from its coating 
position for conventional use of the last print 
unit as well as full operator access. Although 
the EZ Blanket Coater l& an end of press 
retrofit, it offers the same coating release and 
lay characteristics without fear of plugging, 
leaking, or slinging due to the same unique 
enclosed doctor blaide assembly. 



EZ Automatic Pump and 
Recirculation System 

The Super Blue EZ Automatic Pump and 
Recirculation system is designed to eliminate 
the headaches associated with other pump 
systems and complicated wash-up procedures 
that impact your production time and bottom 
line. The circulation system is a standard 
component that allows the operator to push a 
button and walk away. Whether you are 
purging^ coating, washing-up or by-passing 
each is fully automated and timed. In addition, 
the dean-up water reservoir is heated to 
providoptimum line and head cleaning. 

^e Super Blue CZ Automatic Pump and 
Reciroi&tion System is offered as a separate 
produMo suit most anilox coating systems, 
whethertit be a blanket coater, tower coater, 
flexog%hic coater or web coater. 



faiMted and fama /•cdrftng 

The Super Blue EZ Blanket Coater is installed directly onto the 
delivery or coating/dummy unit of your press for applying 
any one of a nun\ber of aqueous or UV coatings or inks at the 

last print unit blanket cylinder. 



The Super Blue tZ Impression 
Cylinder Coater is installed between 
the gripper chain rails of the press 
deliveryr but uHlixes its own delivery 
blanket cylinder to add a coating 
unit without losing a print unit. 






The Super Blue EZ Automatic Pump and 
Recirculation System is common to the entire EZ 
Print/Coat family as a standard component. 





Super Blue ' / ond II 
Anfi-Marking Systems 

Super Blue*' High 
Velocity Hot Air Dryers 

Super Blue" Water Cooled 
and 'Cold' UV Dryers 





^^^^ 
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Super Blue BaCVAC 
Vocuum Transfer and 
Delivery Systems 

Super Blue' Air Blar^ket 
! and // hho-Ked 
Drying Systems 

Super Bjue' In-line ond 
On-line Cooters 




SUPER 3LUE* 



Printing Research, Inc. 



10954 shady Troll Dallas, Texas 75220 U.S.A. 

Telphone: 214-353-9000 
Telex: 794028 Superb! ue dai 
Fox: 214-357-5847 

i -SGO-MARK-LESS ,A 
( 1 -800-627-55371 /i^ 

Another Fine Product From The Makers Of The Potented Super Blue* System 




Super Blue I and 11 
AMiMarking Systems 

Super Blua'"" High 
Velocify Hot Air Dryers 

Super Blue ■ Wafer Cooled 
and 'Cold' UV Oryers 
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SUPER 3LUE 



Super Blue BACVAC 
Vocvum Transfer and 
Delivery Systems 



Super Blue* A/r Blanket 
I and II infra-Red 
Drying Systems 



Super Blue" fn-Line and 
Orf-Une Coafers 



Printing Research, Inc. 



10954 Shady Trail Dallas, Texas 75220 U.S.A. 
Telphone: 214-353-9000 
Telex: 794028 Superblue da! 
Fox: 214-357-5847 

1 -SOO-MARK-LESS ,A 
(1-800-627-5537) /A 

A 

Another Fine Product Froni The Makers Of The Patented Super Blue'" System 



Instant-drying inks and the elimination of 
spray powder have been the dream of 
every printer and printing buyer. The idea 
was put forward in the 1970's and 80's 
thot.it would be possible to print with 
conventional inks and apply a coating which 
would dry completely before placement on 
the delivery stack. This would place a dry 
skin over the ink, eliminating offsetting, 
sheet marking and the need for spray 
powder. The inks dry under the coating. 

The advent of the 90's has made the dream 
a reality. It is now possible to print superior 
quality with conventional inks and coat the 
surface in order to deliver a dry, mark-free 
sheet at full production speeds. This is what 
the Super Blue products from Printing 
Research accomplish for you. 



10954 Shady Trail Dollas, Texas 75220 U.S.A. 

Telephone 214-353.9000 
Telex 794028 Superblue dal 
Fox 214.357.5847 




- Printing Research, Inc. 



Patented 





Insfant-drying inks and the elimination of 
sproy powder iiave been the dream of 
every printer and printing buyer. The idea 
wos put forward in the 1 970's ond 80's 
that.it would be possible to print with 
conventional inks and apply a coating whith 
would dry completely before placement on 
the delivery stock. This would place a dry 
skin over the ink, eliminoting offsetting, 
sheet marking and the need for spray 
powder. The inks dry under the cooting. 

The advent of the 90's hos made the dream 
a reality. It is now possible to print superior 
quality with conventional inks and coat the 
surface in order to deliver a dry, mark-free 
sheet at full production speeds. This is what 
the Super Blue products from Printing 
Research accomplish for you. 



10954 Shady Trail Dallas, Texas 75220 U.S.A. 

Telephone 2 14-353-9000 
Telex 794028 Superblue dol 
Fax 214-357-5847 




i. Printing Research, Inc. 



Patented 
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-Rj- P^'^ti'^g Research, Sc. 

I "Mark-less" Super Blue® 



May 12, 1995 



Mr. Jerry Williamson 
Williamson Printing Corp. 
6700 Denton Drive 
Dallas TX 75235-4497 

Dear Jerry, 

It was a great pleasure for Steve Gamer and me to meet with you, Jesse Williamson and Bill 
Davis. The following confirms our discussion: 

1. EZ Interstation Flexo Printer/Coater 

A. lithoflex as used by PRI to describe its EZ Printer/Coater process is not in 
conflict with WPC. 

PRI is preparing comment for an upcoming coating article in Graphic Arts 
Monthly relative to the EZ Printer/Coater family, as well as a presentation for 
the GATF Sheetfed Conference June 25-27, 1995. Both GAM and GATE would 
Uke input from WPC. We are suggesting that they both contact you direct. 

An order for one Super Blue EZ Interstation Hexo Printer/Coater (your PO 3315) 
for installation on the first printing unit of your Heidelberg Speedmaster CD 
6+LYL is in hand. We anticipate deliyfery to be approximately 90 days. The 
price of the coatCT is to be negotiated. WPC will continue to use PRI's 
experimental coater installed on the Heidelberg Speedmaster CD 7+L press until 
PRI has delivered and installed the EZI. 

A separate discussion document addressing exclusivity is attached. 
2. Heidelberg Speedmaster CD 6+LYL (Press #3) 

A. Gloss readings have been taken of the spot water based primer UV overcoat 
printing job that had various products (golf club, sports shoe, electrical 
connectors, etc.). The findings are as follows: 

1. Highlight areas ~ 97 points (toe of shoe) 

2. Heavy black solids ~ 74 points (electrical connectors) 

3. Solid blue — 84 points (credit card) 

We aU concluded that this was a classic case of dry back and that we should press forward with 
the installation of HV on this press to alleviate such dry back problems and also to dry metallic 
or specialist water based inks in the future. 




Shady Trail Dallas, Texas 75220 U.S.A. Telephone 214-353-9000 Telex 794028 Superblue dol Fax 214-357-5847 



Mr. Jerry Williamson 
Page 2 



B, The UV lamps in the upsweep of the delivery are to be moved to the lower last 
horizontal aperture in the extended delivery to: 

1 . Minimize spray powder contamination when running spot UV applications 

2. Minimize the effects of sheet flutter on the cure of UV coatings. This 
needs to be carried out as soon as is convenient to WPC. 

3. Heidelberg Speedmaster CD 8+L (Press #5) 

A. This press is to be supplied UV ready for maximum flexibility. All indications 
up to this point are that the water based flexo metallic, even when thoroughly 
dry, will be prone to pile and back trap when applied on early units of a press. 
The application of UV metallic appears to overcome this problem. The 
installation of UV throughout would enable WPC to print litho, flexo on any unit, 
assuming EZ Hexo Printer Coaters were installed, on any substrate at maximized 
press speeds. 

^ B. PRI is to furnish WPC with a proposal for an 11 lamp *Cold' UV system for this 

% press. 

£ 4. Web Offset 38 Inch UV Coating System 

M A. PRI is to arrange a visit for "WPC to Sheffer's installation of a UV coater on a 

■g Heidelberg Harris MIOOO in Portland, Tennessee. 

=^ B. PRI is to prepare a proposal for a joint Sheffer/PRI coater package for installation^ 

on WPC's newly proposed press. 

^ We look forward to a continued successful partnership. 

y Sincerely yours, 

John Bird 
Product Manager 

JB:ln 

Enclosures: 

cc: Jesse WilliamsonAVilliamson Printing Corp. 
Bill Davis/Williamson Printing Corp. 
Bob Emrick/Williamson Printing Coip. 
Steve Gamer/PRI 
Steve Baker/PRI 



-p^- Printing Research, #c. 

I wl "Mark-less" Super Blue® 




WPC/PRI PARTNERING AGREEMENT FOR THE SUPER BLUE El 
INTERSTATION FLEXO PRINTER/COATER 

□ o 

PRI agrees to manufacture and supply one Super Blue EZ Interstation Flexo 
Piinter/Coater (£QJ22i^) on an exclusive basis. 

Exclusive is to be interpreted to mean that PRI will not supply to printers in the 
commercial litho offset printing market for a period and territory to be defined. 

Exclusions include the litho offset printing markets of folding carton, label, and greeting 
cards. 

A. North America, including Mexico and Canada, will be exclusive to WPC for^ 
months from the date of delivery of the EZ Interstation Hexo Printer/Coater fPO 
#3315). _ ^ 



B. 



Texas and its contiguous states (Louisiana, Arkansas, Oklahoma, New Mexico) '^^V/ 
and including Arizona and Colorado will be exclusive for a further 6 months, / 



^ equaling 12 months from the date of delivery of the EZ Interstation Hexo 

[R Printer/Coater. 

Q 4. PRI defines 6 months and 12 months exclusivity 3A and SB to mean PRI will not accept 

J an order for a Super Blue EZ Interstation Flexo Printer/Coater for installation on a 

^ printing unit prior to the last printing unit of a press. 

p5. PRI may request d uring the ter m of this agreement to supply to other commercial printen 
and WPC may ne^^^^iSbiy decline. 



^''^^y Trail Dollos,Texos 75220 U.S.A. Telephone 214-353-9000 Telex 794028 Sup erblue do! Fox 214-357.5847 
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ABSTRACT 



A retractable in-line inking/coating apparatus can apply 
either spot or overall inking/coating material to a plate 
and/or a blanket on the first printing unit or on any con- 
secutive printing unit of any rotary offset printing press. The 
inking/coating apparatus is pivotally mounted within the 
conventional dampener space of any lithographic printing 
unit The aqueous component of the fiexographic printing 
ink or aqueous coaling material is evaporated and dried by 
high velocity, hot air dryers and high performance heat and 
moisture extractors so that the aqueous or fiexographic ink 
or coating material on a freshly printed or coated sheet is dry 
and can be dry-trapped on the next printing uruL The 
inking/coating apparatus includes dual cradles that support 
fint and second applicator rollers so that the inking/coating 
apparatus can apply a double bump of aqueous/fiexographic 
or UV-curable printing ink or coating material to a plate on 
the plate cylinder, while simultaneously applying aqueous, 
fiexographic or UV-curable printing ink or coating material 
to a plate or a blanket on the blanket cylinder, and thereafier 
onto a sheet as the sheet is transferred through ±e nip 
between the blanket cylinder and the impression cylinder. A 
triple bump is printed or coated on the last printing unit with 
the aid of an impression cylinder inking/coating unit, 

19 Claims, 10 Drawing Sheets 
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RETRACTABLE PRINTING/COATING UNIT 
OPERABLE ON THE PLATE AND BLANKET 
CYLINDERS 

FIELD OF THE INVENTION 5 

This invention relates generally to sheet-fed or web-fed, 
rotary offset lithographic printing presses, and more particu- 
larly, to a new and improved inking/coating apparatus for the 
in-line application of aqueous or flexographic printing inks, 
primer or protective/decorative coatings applied simulta- 
neously to the plate and blanket of the first or any consecu- 
tive printing unit of any lithographic printing press. 



BACKGROUND OF THE INVENTION 
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Conventional sheet-fed, rotary offset printing presses 
typically include one or more printing units through which 
individual sheets are fed and printed. After the last printing 
unit, freshly printed sheets are transferred by a delivery 
conveyor to the delivery end of the press where the freshly 20 
primed and/or coated sheets are collected and stacked uni- - - 
formly. In a typical sheet-fed, rotary offset printing press 
such as the Heidelberg Speedmasier line of presses, the 
delivery conveyor includes a pair of endless chains carrying 
gripper bars with gripper fingers which grip and pull freshly 25 
printed sheets from the last impression cylinder and convey 
the sheets to the sheet delivery stacker. 

Since the inks used with sheet fed rotary offset printing 
presses are typically wet and tacky, special precautions must 
be taken to prevent marking and smearing of the freshly 
printed or coated sheets as the sheets are transferred from 
one printing unit to another. The printed ink on the surface 
of the sheet dries relatively slowly and is easily smeared 
during subsequent transfer between printing units. Marking, 
smearing and smudging can be prevented by a vacuum 
assisted sheet transfer apparatus as described in the follow- 
ing U.S. PaL Nos.: 5,113,255; 5,127.329; 5,205.217; 5,228, 
391; 5,243,909; and 5,419,254, all to Howard W. DeMoore, 
co-inventor, and manufactured and sold by Printing 
Research, Inc. of Dallas, Tex.. U.S.A. under its trademark 
BACVACJ^. 

In some printing jobs, offsetting is prevented by applying 
a protective and/or decorative coating material over zJl or a 
portion of the freshly printed sheets. Some coatings are 
formed of a UV-curable or water-dispersed resin applied as 
a liquid soludon over the freshly printed sheets to protect the 
ink from offsetting or set-off and improve the appearance of 
the freshly printed sheets. Such coatings are paidcularly 
desirable when decorative or protective finishes are applied 
in the printing of posters, record jackets, brochures, maga- 
zines, folding cartons and the like. 
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DESCRIPTION OF THE PRIOR ART 

Various arrangements have been made for applying the 55 
coating as an in-line printing operation by using the last 
printing unit of the press as the coating application unit For 
example. U.S. PaL Nos. 4,270,483; 4,685,414; and 4,779, 
557 disclose coating apparatus which can be moved into 
position to permit the blanket cylinder of the last printing 60 
unit of a printing press to be used to apply a coaling material 
over the freshly printed sheets. In U.S. Pat No, 4,841,903 
(Bird) there are disclosed coating apparams which can be 
selectively moved between the plate cylinder or the blanket 
cylinder of the last printing unit of the press so the last 65 
printing unit can only be used for coating purposes. How- 
ever, when coaling apparatus of these types are being used, 



the last printing unit cannot be used to print ink to the sheets, 
but rather can only be used for the coating operation. Thus, 
while coadng with this type of in-line coating apparatus, the 
printing press loses the capability of printing on the last 
prindng unit as it is converted to a coating unit. 

The coater of U.S. Pat. No. 5,107,790 (Sliker et al) is 
retractable along an inclined rail for extending and retracting 
a coater head into engagement with a blanket on the blanket 
cylinder. Because of its size, the rail-retractable coater can 
only be installed between the last priming unit of the press 
and the delivery sheet stacker, and cannot be used for 
interunit coating. The coater of U.S. Pat. No. 4,615,293 
(Jahn) provides two separate, independent coaters located on 
the dampener side of a converted printing unit for applying 
lacquer to a plate and to a rubber blanket Consequendy, 
although a plate and blanket are provided, the coating unit 
of Jahn' s press is restricted to a dedicated coating operation 
only. 

Proposals have been made for overcoming the loss of a 
prindng unit when in-line coating is used, for example as set 
forth in U.S. Pat. No. 5,176;077 to Howard" W. DeModre 
(co-inventor and assignee), which discloses a coating appa- 
ratus having an applicator roller positioned to apply the 
coating material to the freshly printed sheet while the sheet 
is still on the last impression cylinder of the press. This 
.allows the last printing unit to print and coat simultaneously, 
so that no loss of printing unit capability results. 

Some conventional coaters are rail-mounted and occupy a 
large amount of press space and reduce access to the press. 
Elaborate equipment is needed for retracting such coaters 
from the operative coating position to the inoperative posi- 
tion, which reduces access to the printing imiL 

Accordingly, there is a need for an in-line inking/coating 
apparams which does not result in the loss of a printing unit, 
does not extend the length of the press, and which can print 
and coat aqueous and flexographic inks and coating mate- 
rials simultaneously onto the plate and blanket on any 
lithographic printing unit of any lithographic printing press, 
including the first printing unit 

OBJECTS OF THE INVENTION 

Accordingly, a general object of the present invention is 
to provide improved inking/coating apparatus which is 
capable of selectively applying ink or coating material to a 
plate on a plate cylinder or ink or coating material to a plate 
or blanket on a blanket cylinder. 

A specific object of the present invention is to provide 
improved inking/coating apparatus of the character 
described which is extendable into inking/coating engage- 
ment with either a plate on a plate cylinder or to a plate or 
blanket on a blanket cylinder. 

A related object of the present invention is to provide 
improved inking/coating apparatus of the character 
described which is capable of being mounted on any litho- 
graphic printing unit of the press and does not interfere with 
operator access to the plate cylinder, blanket cylinder, or 
adjacent printing units. 

Another object of the present invention is to provide 
improved inking/coating apparatus of die character 
described, which can be moved from an operative inking/ 
coating engagement position adjacent to a plate cylinder or 
a blanket cylinder to a non-operative, retracted position. 

Still another object of the present invention is to provide 
improved inking/coating apparatus of the character 
described, which can be used for applying aqueous, flexo- 
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graphic and ultra-violet curable inks and/or coatings in 
combinaLion with lithographic, fiexographic and waterless 
printing processes on any rotary offset printing press. 

A related object of the present invention is to provide 
improved inking/coating apparatus of the character 
described, which is capable of applying aqueous or fiexo- 
graphic ink or coating material on one printing unit, for 
example the first printing unit, and drying the ink or coating 
material before it is printed or coated on the next printing 
unit so that it can be overprinted or overcoated immediately 
on the next printing unit with waterless, aqueous, fiexo- 
graphic or lithographic inks or coating materials. 

Yet another object of the present invention is to provide 
improved inking/coating apparatus for use on a multiple 
color rotary offset printing press that can apply ink or 
coating material separately and/or simultaneously to the 
plate and/or blanket of a printing unit of the press from a 
single operative position, and from a single ir±ing/coating 
apparatus. 

related object of the present ^invention is to provide 
improved inking/coating apparatus of the character 
described, in which virtually no printing unit adjustment or 
alteration is required when the inking/coadug apparatus is 
converted from plate to blanket printing or coadng and vice 
versa. 

Another object of the present invention is to provide 
improved inking/coating apparatus that can be operably 
mounted in the dampener space of any lithographic printing 
unit for inking/coating engagement with either a plate on a 
plate cylinder or a plate or blanket on a blanket cylinder, and 
which does not interfere with operator movement or activi- 
ties in the interunit space between printing units. 

SUMMARY OF THE INVENTION 35 

The foregoing objects are achieved by a retractable, 
in-line inking/coating apparatus which is moimted on the 
dampener side of any printing unit of a rotary offset press for 
movement between an operative (on-impression) inking/ 
coating position and a retracted, disengaged (Off-impres- 
sion) position. The inking/coating apparatus includes an 
applicator roller which is movable into and out of engage- 
ment with a plate on a plate cylinder or a blanket on a 
blanket cylinder. The inking/coating applicator head is piv- 
otally coupled to a printing unit by pivot pins which are 
mounted on the press side frames in the traditional dampener 
space of the printing unit in parallel alignment with the plate 
cyhnder and the blanket cylinder. This dampener space 
mounting arrangement allows the inking/coating unit to be 
installed between any adjacent printing units on the press. 

In the preferred embodiment, the applicator head includes 
vertically spaced pairs of cradle members with one cradle 
pair being adapted for supporting an inking/coating appli- 
cator roller in alignment with a plate cylinder, and the other 
cradle pair supporting an inking/coating applicator roller in 
alignment with the blanket cylinder, respectively, when the 
applicator head is in the operative position. Because of the 
pivotal support provided by the pivot pins, the applicator 
head can be extended and retracted within the limited space 
available in the traditional dampener space, without restrict- 
ing operator access to the printing unit cylinders and witiiout 
causing a printing unit to lose its printing capability. 

When the inking/coating apparatus is used in combination 
with a fiexographic printing plate and aqueous or flexo- 65 
graphic ink or coating material, the water component of the 
aqueous or fiexographic ink or coating material on the 
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freshly printed or coated sheet is evaporated and dried by a 
high velocity, hot air interunit dryer and a high volume heat 
and moisture exu-actor assembly so tiiat the freshly printed 
ink or coating material is dry before the sheet is printed or 
coated on the next printing unit. This quick drying process 
permits a base layer or film of ink, for example opaque white 
or metallic (gold, silver or other metallics) ink to be printed 
on the first printing unit, and then overprinted on the next 
printing unit without back-trapping or dot gain. 

The construction and operation of the present invention 
will be understood from the following detailed description 
taken in conjunction with the accompanying drawings which 
disclose, by way of example, the principles and advantages 
of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

HG. 1 is a perspective view of a sheet fed, rotary offset 
printing press having inking/coating apparatus embodying 
the present invention; 

FIG. 2 is a simplified perspective view of the single head, 
dual cradle inking/coating apparatus .of. the present inven- 
tion; 

FIG. 3 is a schematic side elevational view of the printing 
press of FIG. 1 having single head, dual cradle inking/ 
coating apparatus installed in the traditional dampener posi- 
tion of die first, second and last printing units; 

FIG. 4 is a simplified side elevational view showing the 
single head, dual cradle inking/coating apparams in fhe 
operative inking/coating position for simultaneously print- 
ing on the printing plate and blanket on die fourth printing 
unit; 

FIG. 5 is a simplified side elevational view showing the 
single head, dual cradle inking/coating apparatus in the 
operative position for spot or overall inking or coating on the 
blanket of the first printing unit, and showing the dual cradle 
inking/coating apparatus in the operative position for spot or 
overall inking or coating on the printing plate of the second 
printing unit; > 

FIG. 6 is a simplified side elevational view of the single 
head, dual cradle inking/coating apparatus of FIG. 4 and 
FIG. 5, partially broken away, showing the single head, dual 
cradle inking/coating apparatus in the operative coating 
position and having a sealed doctor blade reservoir assembly 
for spot or overall coating on die blanket; 

FIG. 7 is a schematic view showing a heat exchanger and 
pump assembly cormected to the single head, dual cradle 
inking/coating apparams for circulating temperature con- 
trolled ink or coating material to the inking/coating appa- 
rams; 

FIG. 8 is a side elevational view, partially broken away, 
and similar to FIG. 6 which illustrates an altemative coating 
head arrangement; 

FIG. 9 is a simplified elevational view of a printing unit 
which illustrates pivotal coupling of the inking/coating 
apparatus on the printing unit side frame members; 

FIG. 10 is a view similar to FIG. 2 in which a pair of split 
applicator rollers are mounted in the upper cradle and lower 
cradle, respectively; 

FIG. 11 is a side elevational view of a split applicator 
roller; 

FIG. 12 is a perspective view of a doctor blade reservoir 
which is centrally partitioned by a seal element; 

FIG. 13 is a sectional view showing sealing engagement 
of the split applicator roller against ±t partition seal element 
of HG. 12; 
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FIG. 14 is a view similar to FIG. 8 which illustrates an 
alternative inlcing/coating embodiment; 

FIG. 15 is a simplified side elevational view of a substrate 
which has a bronzed-like finish which is applied by simul- 
taneous operation of the dual applicator roller embodiment ^ 
of FIG. 14; 

FIG. 16 is a side elevational view, partly in section, of a 
pan roller having separate transfer surfaces mounted on a 
split fountain pan; 

FIG. 17 is a simplified side elevational view of the dual 
cradle inking/coaling apparatus, partially broken away, 
which illustrates an alternative inking/coating head appara- 
tus featuring a single doctor blade assembly, anilox appli- 
cator roller mounted on the lower cradle; and 

FIG. 18 is a side elevational view, partly in section, of a 
single doctor blade anilox applicator roller assembly having 
separate transfer surfaces, and a split fountain pan having 
separate fountain compartments, with the separate fountain 
compartments being supplied with different inks or coating 20 
materials from separate off-press sources. 

DETAILED DESCRIFnON OF THE 
PREFERRED EMBODIMEiNTS 

25 

As used herein, the term "processed" refers to printing 
and coating methods which can be applied to either side of 
a substrate, including the application of lithographic, water- 
less, UV-curable, aqueous and flexographic inks and/or 
coatings. The term "substrate" refers to sheet and web 
material. Also, as used herein, the term "waterless printing 
plate" refers to a printing plate having image areas and 
non-image areas which are oleophilic and oleophobic, 
respectively. Waterless printing ink" refers to an oil-based 
ink which does not contain a significant aqueous component. 
"Flexographic plate" refers to a flexible printing plate hav- 
ing a relief surface which is wettable by flexographic ink or 
coating material. "Flexographic printing ink or coating 
material" refers to an ink or coating material having a base 
constituent of either water, solvent or UV-curable liquid. ^ 
"UV-curable litiiographic printing ink and coating material" 
refers to oil-based printing inks and coating materials that 
can be cured (dried) photomechanically by exposure to 
ultraviolet radiation, and that have a semi-paste or gel-like 
consistency. "Aqueous printing ink or coating material" 
refers to an ink or coating material that predominandy 
contains water as a solvent, diluent or vehicle. A "relief 
plate" refers to a printing plate having image areas which are 
raised relative to non-image areas which are recessed. 

As shown in the exemplary drawings, the present inven- 50 
tion is embodied in a new and improved in-line inking/ 
coating apparatus, herein generally designated 10, for apply- 
ing aqueous, flexographic or UV-curable inks or protective 
and/or decorative coatings to sheets or webs printed in a 
sheet-fed or web-fed, rotary offset printing press, herein 55 
generally designated 12. In this instance, as shown in FIG. 
1, the inking/coaling apparatus 10 is installed in a four unit 
rotary offset printing press 12, such as that manufactured by 
Heidelberger Druckmaschinen AG of Germany under its 
designation Heidelberg Speedmaster SMI 02 (40", 102 cm). 50 

The press 12 includes a press frame 14 coupled at one end, 
herein tiie right end, to a sheet feeder 16 from which sheets, 
herein designated S, are individually and sequentially fed 
into \ht press, and at the opposite eni with a sheet delivery 
stacker 20 in which the fteshly printed sheets are collected 65 
and stacked. Interposed between the sheet feeder 16 and the 
sheet delivery stacker 20 are four substantially identical 
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sheet printing units 22, 24, 26 and 28 which can print four 
different colors onto the sheets as they are transferred 
through the press 12. The printing units are housed within 
printing towers Tl, T2, T3 and T4 formed by side frame 
members 14, 15. Each printing tower has a delivery side 25 
and a dampener side 27. A dampener space 29 is partiaUy 
enclosed by the side frames on the dampener side of the 
printing unit. 

As illustrated, the printing units 22, 24, 26 and 28 are 
substantially identical and of conventional design. The first 
printing unit 22 includes an in-feed transfer cylinder 30, a 
plate cylinder 32, a blanket cylinder 34 and an impression 
cylinder 36, all supported for rotation in parallel aligimient 
between the press side frames 14, 15 which define printing 
unit towers Tl, T2, T3 and T4. Each of the first three printing 
units 22, 24 and 26 have a transfer cylinder 38 disposed to 
u-ansfer the freshly printed sheets from the adjacent impres- 
sion cylinder and transfer; the freshly printed sheets to the 
next printing unit via an intermediate transfer drum 40. 

The last printing unit 28 includes a delivery cylinder 42 
mounted on a delivery shaft 43. The delivery cylinder 42 
supports the freshly printed sheet 18 as it is transferred from 
the last impression cylinder 36 to a dehvery conveyor 
system, generally designated 44, which transfers the freshly 
printed sheet to tiie sheet delivery stacker 20. To prevent 
smearing during transfer, a flexible covering is mounted on 
the delivery cylinder 42, as described and claimed in U.S. 
Pat. No. 4,402,267 to Howard W. DeMoore, which is 
incorporated herein by reference. The flexible covering is 
manufactured and sold by Printing Research, Inc. of Dallas, 
Tex., U.S.A., under its trademark SUPER BLUE®. Option- 
ally, a vacuum-assisted sheet transfer assembly manufac- 
tured and sold by Printing Research, Inc. of Dallas, Te.x., 
U.S.A., under its trademark BACVAC© can be substituted 
for the delivery transfer cylinder 42 and flexible covering. 

The delivery conveyor system 44 as shown in FIG. 3 is of 
conventional design and includes a pair of endless delivery 
gripper chains 46, only one of which is shown carrying at 
regular spaced locations along the chains, laterally disposed 
gripper bars having gripper fingers used to grip the leading 
edge of a freshly printed or coated sheet 18 after it leaves the 
nip between the impression cylinder 36 and delivery cylin- 
der 42 of the last printing unit 28. As the leading edge is 
gripped by the gripper fingers, the delivery chains 46 pull the 
sheet away from the last impression cylinder 36 and convey 
the freshly printed or coated sheet to the sheet delivery 
stacker 20. 

Prior to reaching the delivery sheet stacker, the freshly 
printed and/or coated sheets S pass under a delivery dryer 48 
which includes a combination of infra-red thermal radiation, 
high velocity hot air flow and a high performance heat and 
moisture extractor for drying the ink and/or the protective/ 
decorative coating. Preferably, the delivery dryer 48, includ- 
ing the high performance heat and moisture extractor is 
constructed as described in U.S. application Ser. No. 08/1 16, 
711, filed Sep. 3, 1993, entitied 'Infra-Red Forced Air Dryer 
and Extractor'' by Howard C. Secor, Ronald M. Rendleman 
and Paul D. Copenhaver, commonly assigned to die assignee 
of the present invention, Howard W. DeMoore, and licensed 
to Printing Research, Inc. of Dallas, Tex., U.S.A., which 
manufactures and markets the delivery dryer 48 under its 
trademark AIR BLANKET™. 

In tiie exemplary embodiment shown in FIG. 3, the first 
printing unit 22 has a flexographic printing plate PF 
mounted on tiie plate cylinder, and therefore neither an 
inking roller train nor a dampening system is required. A 
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fiexographic printing plate PF is also mounted on the plate 
cylinder of the second printing unit 24. The form rollers of 
the inking roller train 52 shown mounted on the second 
printing unit 24 are retracted and locked off to prevent plate 
contact. Fiexographic ink fs supplied to the flexogr^hic 5 
plate PF of the second printing unit 24 by the inking/coating 
apparatus 10. 

A suitable fiexographic printing plate PF is offered by E. 
I. du Pont de Nemours of Wilmington, Del., U.S.A., under 
its trademark CYREL®. Another source is BASF Aktieng- 10 
esellschaft of Ludwigshafen, Germany, which offers a suit- . 
able fiexographic printing plate under its trademark 
NYLOFLEX®. 

The third printing unit 26 as illustrated in FIG. 3 and FIG. 

4 is equipped for lithographic printing and includes an 15 
inking apparatus 50 having an inking roller train 52 arranged 

to transfer ink Q from an ink fountain 54 to a lithographic 
plate P mounted on the plate cylinder 32. This is accom- 
plished by a fountain roller 56 and a ductor roller 57. The 
fountain roller 56 projects into the ink fountain 54, where- 20 
upon its surface picks up ink. The lithographic printing ink 
Q is transfenred from the fountain roller 56 to the inking 
roller train 52 by the ductor roller 57. The inking roller train 
52 supplies ink Q to the image areas of the lithographic 
printing plate P. 25 

The lithographic printing ink Q is transferred from the 
lithographic printing plate P to an ink receptive blanket B 
which is mounted on the blanket cylinder 34. The inked 
image carried on the blanket B is transferred to a substrate 

5 as the substrate is transferred through the nip between the 
blanket cylinder 34 and the impression cylinder 36. 

The inking roller arrangement 52 illustrated in FIG. 3 and 
FIG. 4 is exemplary for use in combination with lithographic 
ink printing plates P. It is understood that a dampening 
system 58 having a dampening fluid reservoir DF is coupled 
to the inking roller train 52 (FIG. 4), but is not required for 
waterless or flexographic printing. 

The plate cylinder 32 of printing unit 28 is equipped with 
a waterless printing plate PW. Waterless printing plates are 40 
also referred to as diy planographic printing plates and are 
disclosed in the following U,S. Pat. Nos.: 3,910,187; Reis- 
sue 30,670; US. Pat. No. 4,086,093; and U.S. Pat. No. 
4,853,313. Suitable waterless printing plates can be obtained 
from Toray Industries, Inc. of Tokyo, Japan. A dampening 45 
system is not used for waterless printing, and waterless 
(oil-based) printing ink is used. The waterless printing plate 
PW has image areas and non-image areas which are oleo- 
philic/hydrophiJic and oleophobic/hydrophobic, respec- 
tively. The waterless printing plate PW is engraved or 50 
etched, with the image areas being recessed with respect to 
the non-image areas. The image area of the waterless 
printing plate PW is rolled-up with the fiexographic or 
aqueous printing ink which is transferred by the applicator 
roller 66. Both aqueous and oil-based inks and coatings are 55 
repelled from the non-image areas, and are retained in the 
image areas. The printing ink or coating is then transferred 
from the image areas to an ink or coating receptive blanket 
B and is printed or coated onto a substrate S. 

For some printing jobs, a flexographic plate PF or a 60 
waterless printing plate PW is mounted over a resilient 
packing such as the blanket B on the blanket cylinder 34, for 
example as indicated by phantom lines in printing unit 22 of 
FIG. 5. An advantage of this alternative embodiment is that 
the waterless plate PW or the flexographic plate PF are 65 
resiliently supported over the blanket cylinder by the under- 
lying blanket B or other resilient packing. The radial deflec- 



tion and give of the resilient blanket B provides uniform, 
positive engagement between the applicator roller 66 and a 
fiexographic plate or wateriess plate. 

In that aixangement, a plate is not mounted on the plate 
cylinder 32; instead, a waterless plate PW is mounted on the 
blanket cylinder, and the inked image on the waterless 
printing plate is not offset but is instead transferred directly 
from the waterless printing plate PW to the substrate S. The 
water component of flexographic ink on the freshly printed 
sheet is evaporated by high velocity, hot air dryers and high 
volume heat and moisture extractors so that the freshly 
printed aqueous or fiexographic ink is dried before the 
substrate is printed on the next printing unit. 

Referring now to FIG. 2, FIG. 3 and FIG. 9, the inking/ 
coating apparatus 10 is pivotally mounted on the side frames 
14, 15 for rotation about an axis X- The inking/coating 
apparatus 10 includes a frame 60, a hydraulic motor 62, a 
lower gear train 64, an upper gear train 65, an applicator 
roller 66, a sealed doctor blade assembly 68 (FIG. 6), and a 
drip pan DP, all mounted on the frame 60, The external 
peripheral* surface of the 'applicator roller 66 is wetted by 
contact with liquid coating material or ink contained in a 
reservoir 70. 

The hydraulic motor 62 drives the applicator roller 66 
synchronously with the plate cylinder 32 and the blanket 
cylinder 34 in response to an RPM control signal from the 
press drive (not illustrated) and a feedback signal developed 
by a tachometer 72. While a hydraulic drive motor is 
preferred, other drive means such as an electric drive motor 
or an equivalent can be used. 

When using waterless printing plate systems, the tem- 
perature of the waterless printing ink and of the waterless 
printing plate must be closely controlled for good image 
reproduction. For example, for waterless offset printing with 
TORAY waterless printing plates PW, it is absolutely nec- 
essary to control the waterless printing plate surface and 
waterless ink temperature to a very narrow range, for 
example 24*' C. (75*= E) to 27° C. (80*^ R), 

Referring to FIG. 7, the reservoir 70 is supplied with ink 
or coating which is temperature controlled by a heat 
exchanger 71. The temperature controlled ink or coating 
material is circulated by a positive displacement pump, for 
example a peristaltic pump, through the reservoir 70 and 
heat exchanger 71 from a source 73 through a supply conduit 
75 and a return conduit 77. The heat exchanger 71 cools or 
heats the ink or coating material and maintains the ink or 
coating and the printing plate within the desired narrow 
temperamre range. 

According to one aspect of the present invention, aque- 
ous/flexographic ink or coating material is supplied to the 
applicator roller 66, which transfers the aqueous/flexo- 
graphic ink or coating material to the printing plate (FIG. 7), 
which may be a waterless printijig plate or a flexographic 
printing plate. When the inking/coating apparatus is used for 
applying aqueous/flexogr^hic ink or coating material to a 
waterless printing plate PW, tiie inking roller train 52 is not 
required, and is retracted away from the printing plate. 
Because the viscosity of aqueous/flexographic printing ink 
or coating material varies with temperature, it is necessary 
to heat or cool the aqueous/flexographic printing ink or 
coating material to compensate for ambient temperature 
variations to maintain the ink viscosity in a preferred oper- 
ating range. 

For example, the temperature of the printing press can 
vary from around 60' E (15° C.) in the morning, to around 
85° E (29° 0 or more in the afternoon. The viscosity of 
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aqueous/flexographic printing ink or coating material can be 
marginally high when the ambient temperature of the press 
is near 60° F. (15° C), and the viscosity can be marginally 
low when the ambient temperature of the press exceeds 85® 
F. (29° C). Consequently, it is desirable to control the 5 
temperature of the aqueous/flexographic printing ink or 
coating material so that it will maintain the surface tem- 
perature of waterless printing plates within the specified 
temperature range. Moreover, the ink/coating material tem- 
perature should be controlled to maintain the tack of the 10 
aqueous/flexographic printing ink or coating material within 
a desired range when the ink or coating material is being 
used in connection with flexographic printing processes. 

The applicator roller 66 is preferably an anilox fluid 
metering roller which transfers measured amounts of print- 
ing ink or coating material to a plate or blanket. The surface 
of an anilox roller is engraved with an array of closely 
spaced, shallow depressions referred as "cells". Ink or 
coating from the reservoir 70 flows into the cells as the 
anilox roller turns through the reservoir. The transfer surface 
of the anilox roiler is "doctored" (wiped or scraped) by dual 
doctor blades 68A, 68B to remove excess ink or coating 
material. The ink or coating metered by the anilox roller is 
that contained within the cells. The dual doctor blades 68A, 
68B also seal the supply reservoir 70. ^ 

The anilox applicator roller 66 is cylindrical and may be 
constructed in various diameters and lengths, containing 
cells of various sizes and shapes. The volumetric capacity of 
an anilox roller is determined by cell size, shape and number 
of cells per unit area. Depending upon the intended appli- 
cation, the cell pattern may be fine (many small cells per unit 
area) or coarse (fewer large cells per unit area). 

By supplying the ink or coating material through the 
inking/coating apparatus 10, more ink or coating material 
can be applied to the sheet S as compared with the inking 
roller train of a lithographic printing uniL Moreover, color 
intensity is stronger and more brilliant because the aqueous 
or flexographic ink or coating material is applied at a much 
heavier film thickness or weight than can be applied by the ^ 
lithographic process, and the aqueous or flexographic colors 
are not diluted by dampening solution. 

Preferably, the sealed doctor blade assembly 68 is con- 
suiicted as described in U.S. PaL No. 5,176,077 to Howard 
W. DeMoore, co-inventor and assignee, which is incorpo- 45 
rated herein by reference. An advantage of using a sealed 
reservoir is that fast drying ink or coating material can be 
used. Fast drying ink or coating material can be used in an 
open fountain 53 (see FIG. 8); however, open air exposure 
causes the water and solvents in the fast-drying ink or 50 
coating material to evaporate faster, thus causing the ink or 
coating material to dry premamrely and change viscosity. 
Moreover, an open fountain emits unwanted odors into the 
press room. When the sealed doctor blade assembly is 
utilized, the pump (FIG. 7) which circulates ink or coating 55 
material to the doctor blade head is preferably a peristaltic 
pump, which does not inject air into the feeder lines which 
supply the ink or coating reservoir 70 and helps to prevent 
tiie formation of air bubbles and foam within the ink or 
coating material. 60 

An inking/coating apparatus 10 having an alternative 
applicator roller arrangement is illustrated in FIGS. 10-13. 
In this arrangement, the engraved metering surface of tiie 
anilox applicator rollers 66, 67 are partitioned by smooth 
seal surfaces 66C which separates a first engraved peripheral 65 
surface portion 66A from a second engraved peripheral 
surface portion 66B. Likewise, smooth seal surfaces 66D, 
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66E are formed on the opposite end portions of the appli- 
cator roller 66 for engaging end seals 134, 136 (FIG. 12) of 
tiie doctor blade reservoir. The upper applicator roller 67 has 
engraved anilox metering surfaces 67A and 67B which are 
separated by a smooth seal band 67C. 

Referring now to FIG. 12 and FIG. 13, the reservoir 70 of 
the doctor blade head 68 is partitioned by a curved seal 
element 130 to form two separate chambers 70A, 70B, The 
seal element 130 is secured to tiie doctor blade head within 
an annular groove 132. The seal element 130 is preferably 
made of polyurethane foam or other durable, resilient foam 
material. The seal element 130 is engaged by the seal band 
66, thus forming a rotary seal which blocks the leakage of 
ink or coating material from one reservoir chamber into the 
other reservoir chamber. Moreover, the seal band provides 
an unprinted or uncoated area which separates the printed or 
coated areas from each other, which is needed for work and 
turn printing jobs or other printing jobs which print two or 
more separate images onto the same substrate. 

Another advantage of the split applicator roller embodi- 
' ment is that it enables two or more flexographic inks or 
coating materials to be printed simultaneously within the 
same litiiographic printing unit. That is, the reservoir cham- 
bers 70A, 70B of the upper doctor blade assembly can be 
supphed with gold ink and silver ink, for example, while the 
reservoir chambers 70A, 70B of the lower doctor blade 
assembly can be supplied with inks of two additional colors, 
for example opaque white ink and blue ink. This permits the 
opaque white ink to be overprinted with the gold ink, and the 
blue ink to be overprinted with the silver ink on tiie same 
printing unit on any lithographic press. 

Moreover, a catalyst can be used in the upper doctor blade 
reservoir and a reactive ink or coating material can be used 
in the lower doctor blade reservoir. This can provide various 
effects, for example improved chemical resistance and 
higher gloss levels. 

The split applicator roller sections 67 A, 67B in the upper 
cradle position can be used for applying two separate inks or 
coating materials simultaneously, for example flexographic, 
aqueous and ultra-violet curable inks or coating materials, to 
separate surface areas of the plate, while the lower applicator 
roller sections 66A, 66B can apply an initiator layer and a 
micro-encapsulated layer simultaneously to separate blanket 
surface areas. Optionally, the metering surface portions 66A, 
66B can be provided with different cell metering capacities 
for providing different printing effects which are being 
printed simultaneously. For example, the screen line count 
on one half-section of an anilox applicator roller is prefer- 
ably in the range of 200-600 lines per inch (79-236 lines per 
cm) for half-tone images, and the screen line count of the 
other half-section is preferably in the range of 100-300 lines 
per inch (39-118 lines per cm) for overall coverage, high 
weight applications such as opaque white. This split arrange- 
ment in combination with dual applicator rollers is particu- 
larly advantageous when used in coimection with "work and 
turn" printing jobs. 

Referring again to FIG. 8, instead of using the sealed 
doctor blade reservoir assembly 68 as shown in FIG. 6, an 
open fountain assembly 69 is provided by the fountain pan 
53 which contains a volume of liquid ink Q or coating 
material. The liquid ink or coating material is transferred to 
the applicator roller 66 by a pan roller 55 which turns in 
contact with ink Q or coating material in the fountain pan. 
If a split applicator roller is used, the pan roller 55 is also 
split, and the pan is divided into two pan sections 53A, 53B 
by a separator plate 53P, as shown in FIG. 16. 
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In the alternative embodiment of FIG. 16, the pan roller 
55 is divided into two pan roller sections 55A, 55B by a 
centrally located, annular groove 59. The separator plate 53P 
is received within and centrally aligned with the groove 59, 
but does not touch the adjoining roller faces. By this 
arrangement, two or more inks or coating materials Ql, Q2 
are contained within the open pan sections 55A, 55B for 
transfer by the split pan roller sections 53A, 53B, respec- 
tively. This permits two or more fiexographic inks or coating 
materials to be transferred to two separate image areas on the 
plate or on the blanket of the same printing unit This 
arrangement is particularly advantageous for work and turn 
printing jobs or other printing jobs which print two or more 
separate images onto the same substrate. 

The frame 60 of the inking/coating apparams 10 includes 
side support members 74, 76 which support the applicator 
roller 66, gear train 64, gear train 65, doctor blade assembly 
68 and the drive motor 62. Hie applicator roller 66 is 
mounted on stub shafts 63A, 63B which are supported at 
opposite ends on a lower cradle assembly 100 formed by a 
pair of side support members 78, 80'which have sockets 79, 
81 and retainer caps 101, 103. The stub shafts are received 
in roller bearings 105, 107 which permit free rotation of the 
applicator roller 66 about its longimdinal axis Al (axis A2 
in the upper cradle). The retainer caps 101, 103 hold the smb 
shafts 63A, 63B and bearings 105, 107 in the sockets 79, 81 
and hold the applicator roller 66 in parallel alignment with 
the pivot axis X. 

The side support members 74, 76 also have an upper 
cradle assembly 102 formed by a pair of side support 
members 82, 84 which are vertically spaced with respect to 
the lower side plates 78, 80. Each cradle 100, 102 has a pair 
of sockets 79, 81 and 83, 85, respectively, for holding an 
applicator roller 66, 67 for spot coating or inking engage- 
ment with the printing plate P on the plate cylinder 32 (FIG. 
4) or with a printing plate P or a blanket B on the blanket 
cylinder 34. 

Preferably, the applicator roller 67 (FIG. 8, FIG. 9) the 
upper cradle (plate) position is an anilox roller having a ^ 
resilient transfer surface. In the dual cradle arrangement as 
shown in FIG. 2, the press operator can quickly change from 
blanket inking/coating to plate inking/coating within min- 
utes, since it is only necessary to release, remove and 
reposition or replace the applicator roller 66. 

The capability to simultaneously print in the fiexographic 
mode, the aqueous mode, the waterless mode, or the litho- 
graphic mode on different printing units of the same litho- 
graphic press and to print or coat from either the plate 
position or the blanket posidon on any one of the printing 
units is referred to herein as the LITHOFLEX™ printing 
process or systenx LITHOFLEX™ is a trademark of Print- 
ing Research, Inc. of Dallas, Tex., U.S.A., exclusive licensee 
of the present invention- 
Referring now to FIG. 14, an inking/coating apparatus 10 55 
having an inking/coating assembly 109 of an alternative 
design is installed in the upper cradle position for applying 
ink and/or coating material to a plate P on the plate cylinder 
32. According to this alternative embodiment, an applicator 
roller 67R having a resilient transfer surface is coupled to an 
anilox fluid metering roller which transfers measured 
amounts of printing ink or coating material to the plate P. 
The anilox roller 111 has a transfer surface constructed of 
metal, ceramic or composite material which is engraved with 
cells. The resilient applicator roller 67R is interposed in 
transfer engagement with the plate P and the metering 
surface of the anilox roller 111. The resilient transfer surface 
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of the applicator roller 67R provides uniform, positive 
engagement with the plate. 

Referring now to HG. 17, an inking/coating apparams 10 
having an alternative inking/coating assembly 113 is 
installed in the lower cradle assembly 100 for applying 
fiexographic or aqueous ink and/or coating material Q to a 
plate or blanket mounted on the blanket cylinder 34. Instead 
of using the sealed, dual doctor blade reservoir assembly 68 
as shown in HG. 6, an open, single doctor blade anilox roller 
assembly 113 is supplied with liquid ink Q or coating 
material contained in an open fountain pan 117. The liquid 
ink or coating material Q is transfe^ed to the engraved 
transfer surface of the anilox roller 66 as it turns in the 
fountain pan 117. Excess ink or coating material Q is 
removed from* the engraved transfer surface by a single 
doctor blade 68B. The liquid ink or coating material Q is 
pumped from an off-press source, for example the drum 73 
shown in FIG. 17, through a supply conduit 119 into the 
fountain pan 117 by a pump 120. 

For overall inking or coating jobs, the metering transfer 
surface of the anilox roller 66 extends over its entire 
peripheral surface. However, for certain printing jobs which 
print two or more separate images onto the same substrate, 
for example work and turn printing jobs, the metering 
transfer surface of the anilox applicator roller 66 is parti- 
tioned by a centrally located, armular undercut groove 66C 
which separates first and second metering transfer surfaces 
66A, 66B as shown in FIG. 11 and HG. 18. 

The single doctor blade 68B has an edge 68E which wipes 
simultaneously against the split metering transfer surfaces 
66A, 66B. In this single blade, split anilox roller embodi- 
ment 113, it is necessary to provide dual supply sources, for 
example drums 73A, 73B, dual supply lines 119A, 119B, 
and dual pumps 120A, 120B. Moreover, the fountain pan 
117 is also split, and the pan 117 is divided into two pan 
sections 117A, 117B by a separator plate 121, as shown in 
FIG. 18. The separator plate 121 is centrally aligned with the 
undercut groove 66C, but does not touch the adjoining roller 
faces. 

Although the single blade, split anilox applicator roller 
assembly 113 is shown mounted in the lower cradle position 
(FIG. 17), it should be understood that the single blade, split 
anilox apphcator roller assembly 113 can be mounted and 
used in the upper cradle position, as well. 

According to another aspect of the present invention, the 
inking/coating apparams 10 is pivotally coupled on horizon- 
tal pivot pins 88P, 90P which allows the single head, dual 
cradle inking/coadng apparatus 10 to be mounted on any 
lithographic printing unit. Referring to FIG. 9, the horizontal 
pivot pins 88P. 90P are mounted within the traditional 
dampener space 29 of the printing unit and are secured to the 
press side frames 14, 15, respectively. Preferably, the pivot 
support pins 88P, 90P are secured to the press side frames by 
a threaded fastener. The pivot support pins are received 
within circular openings 88, 90 which intersect the side 
support memben 74, 76 of the inking/coating apparatus 10. 
The horizontal support pins 88P, 90P are disposed in parallel 
alignment with rotational axis X and with the plate cylinder 
and blanket cylinder, and arc in longitudinal alignment with 
each other. 

Preferably, the pivot pins 88P, 90P are located in the 
dampener space 29 so thai the rotational axes Al, A2 of the 
applicator rollers 66, 67 are elevated with respect to the nip 
contact points Nl, N2. By that arrangement, the transfer 
point between the applicator roller 66 and a blanket on the 
blanket cylinder 34 (as shown in FIG. 8) and the transfer 
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point between the applicator roller 66 and a plate on the plate 
cylinder 32 (as shown in FIG. 5) are above the radius lines 
Rl, R2 of the plate cylinder and the blanket cylinder, 
respectively. This permits the inidng/coadng apparatus 10 to 
move clockwise to reijact the applicator roller 66 to an 
off-impression position relative to the blanket cylinder in 
response to a single extension stroke of the power acmator 
arms 104A, 106A. Similarly, the applicator roller 66 is 
moved counterclockwise to the on-impression operative 
position as shown in FIGS. 4, 5, 6 and 8 by a single 
retraction stroke of the actuator arms 104A, 106A, respec- 
tively. 

Preferably, the pivot pins are made of steel and the side 
support members are made of aluminum, with the steel pivot 
pins and the aluminum collar portion bordering the circular 
openings 88, 90 forming a low friction journal. By this 
arrangement, the inking/coating apparatus 10 is freely rotat- 
able clockwise and counterclockwise with, respect to the 
pivot pins 88P, 90P. Typically, the arc length of rotation is 
approximately 60 rails (about L5 mm). Consequently, the 
inking/coating apparatus 10 is almost totally enclosed within 
the dampener space. 29 of the printing , unit in the on-, 
impression position and in the ofT-impression position. 

The cradle assemblies 100 and 102 position the applicator 
roller 66 in inking/coating alignment with tiie plate cylinder 
or blanket cylinder, respectively, when the inking/coating 
apparatus 10 is extended to the operative (on-irapression) 
position. Moreover, because the inldng/coating apparatus 10 
is installed witiiin the dampener space 29, it is capable of 
freely rotating through a small arc while extending and 
retracting without being obstructed by the press side frames 
or other parts of the printing press. This makes it possible to 
install the inking/coating apparatus 10 on any lithographic 
printing unit. Moreover, because of its internal mounting 
position within the dampener space 29, the projection of the 
inking/coating apparatus 10 into the space between printing 
units is minimal. This assures unrestricted operator access to 
the printing unit when the applicator head is in the operative 
(on-impression) and retracted (off-impression) positions. 

As shown in FIG. 4 and FIG. 5, movement of the 
inking/coating apparatus 10 is counterclockwise from the 
retracted (off-impression) position to the operative (on- 
impression) position. 

Altiiough the dampener side installation is preferred, the 
inking/coating apparatus 10 can be adapted for operation on 
the delivery side of the printing unit, with the inking/coating 
apparatus being movable from a retracted (off-impression) 
position to an on-impression position for engagement of the 
applicator roDer with either a plate on the plate cylinder or 
a blanket on the blanket cylinder on the delivery side 25 of 
the printing unit. 

Movement of the inking/coating apparatus 10 to the 
operative (on-impression) position is produced by power 
actuators, preferably double acting pneumatic cylinders 104, 
106 which have extendable/retractable power transfer arms 
104A, 106A, respectively. The first pneumatic cylinder 104 
is pivotally coupled to the press frame 14 by a pivot pin 108, 
and the second pneumatic cylinder 106 is pivotally coupled 
to the press frame 15 by a pivot pin 110. In response to 
selective actuation of the pneumatic cylinders 104, 106, tiie 
power transfer arms 104A, 106A are extended or retracted. 
The power transfer arm 104A is pivotally coupled to the side 
support member 74 by a pivot pin 112. Likewise, the power 
u^sfer arm 106A is pivotally coupled to the side support 
member 76 by a pivot pin 114. 

As the power arm3 extend, the inking/coating apparatus 
10 is rotated clockwise on the pivot pins 88P, 90P, thus 
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moving die applicator roller 66 to the off-impression posi- 
tion. As the power arms retract, the inking/coater apparams 
60 is rotated counterclockwise on ±c pivot pins 88P, 90P, 
thus moving the apphcator roller 66 to the on-impression 
position. The torque applied by the pneumatic acmators is 
transmitted to the inking/coaling apparatus 10 through the 
pivot pin 112 and pivot pin 114. 

Fine adjustment of the on-impression position of the 
applicator roller relative to the plate cylinder or the blanket 
cylinder, and of the pressure of roller engagement, is pro- 
vided by an adjustable stop assembly 115. The adjustable 
stop assembly 115 has a threaded bolt 116 which is eng- 
agable with a bell crank 118. The bell crank 118 is pivotally 
coupled to the side support member 74 on a pin 120. One 
end of the bell crank 118 is engagable by the threaded bolt 
116, and a cam roller 122 is mounted for rotation on its 
opposite end. The striking point of engagement is adjusted 
by rotation of the bolt 116 so that tiie applicator roller 66 is 
properly positioned for inking/coating engagement with the 
plate P or blanket B and provides the desired amount of 
inking/coating pressure when the inking/coating assembly 
60 is moved to the operative position.' 

This arrangement permits the in-line inking/coating appa- 
ratus to operate effectively without encroaching in the 
interunit space between any adjacent printing units, and 
without blocking or obstructing access to the cylinders of the 
printing units when the inking/coating apparams is in the 
extended (off-impression) position or retracted (on-impres- 
sion) position. Moreover, when the in-line inking/coating 
apparatus is in the retracted position, the doctor blade 
reservoir and coating circulation lines can be drained and 
flushed automatically while the printing press is running as 
well as when the press has been stopped for change-over 
from one job to another or from one type of ink or coating 
to another 

Substrates which are printed or coated with aqueous 
flexographic printing inks require high velocity hot air for 
drying. When printing a flexographic ink such as opaque 
white or metallic gold, it is always necessary to dry the 
printed substrates between printing units before overprinting 
them. According to die present invention, the water com- 
ponent on the surface of the freshly primed or coated 
substrate S is evaporated and dried by high velocity, hot air 
interunit dryer and high volume heat and moisture extractor 
units 124, 126 and 128. as shown in FIG, 2, FIG. 4 and FIG. 
5, The dry er/extraaor units 124, 126 and 128 are oriented to 
direct high velocity heated air onto the freshly printed/ 
coated substrates as they are transferred by the impression 
cylinder 36 and tht intermediate transfer drum 40 of one 
printing unit and to another transfer cylinder 30 and to the 
impression cylinder 36 of tiie next printing uiut. By that 
arrangement, die freshly printed flexographic ink or coating 
material is dried before die substrate S is overprinted fay the 
next printing unit. 

The high velocity, hot air dryer and high performance heat 
and moisture extractor units 124, 126 and 128 utilize high 
velocity air jets which scrub and break-up the moist air layer 
which clings to die surface of each freshly printed or coated 
sheet or web. Within each dryer, high velocity air is heated 
as it flows across a resistance heating element within an air 
delivery baffle mbe. High velocity jets of hot air are dis- 
charged through multiple airflow apertures into an exposure 
zone Z (FIG. 4 and FIG. 5) and onto the freshly printed/ 
coated sheet S as it is transferred by \ht impression cylinder 
36 and transfer drum 40, respectively. 

Each dryer assembly includes a pair of air delivery dryer 
heads 124D, 126D and 128D which are arranged in spaced. 
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side-by-side relationship. The high velocity, hot air dryer 
and high perfonnance heat and moisture extractor units 124, 
126 and 128 are preferably constructed as disclosed in 
co-pending U.S. paieru application Ser. No. 08/132.584, 
filed OcL 6, 1993, entiUed "High Velocity Hot Air Dryer'', 5 
to Howard W. DeMoore, co-inventor and assignee of the 
present invention, and which is incorporated herein by 
reference, and which is marketed by Printing Research, Inc. 
of Dallas, Tex., U.S.A., under its trademark SUPER BLUE 
HVTM. 10 

The hot moisture-laden air displaced from the surface of 
each printed or coated sheet is extracted from the dryer 
exposure zone 2 and exhausted from the printing unit by the 
high volume extractors 124, 126 and 128. Each extractor 
head includes an extractor manifold 124E, 126E and 128E 15 
coupled to the dryer heads 124D, 126D and 128D and draws 
the moisture, volatiles, odors and hot air through a longitu- 
dinal air gap G between the dryer heads. Best results are 
obtained when extraction is performed simultaneously with 
drying. Preferably, an extractor is closely coupled to the 20 
exposure zone Z at each dryer-location as shown in FIG. 4. 
Extractor heads 124E, 126E and 128E are mounted on the 
- dryer heads 124D, 126D and 128D, respectively, with the 
longitudinal extractor air gap G facing directly into the 
exposure zone Z. According to this arrangement, each 25 
printed or coated sheet is dried before it is printed on the next 
printing unit 

The aqueous water-based inks used in fiexographic print- 
ing evaporate at a relatively moderate temperature provided 
by the interunit high velocity hot air dryers/extractors 124, 30 
126 and 128. Sharpness and print quality are substantially 
improved since the fiexographic ink or coadng material is 
dried before it is overprinted on the next printing unit. Since 
the freshly printed fiexographic ink is diy, dot gain is 
substantially reduced and back-trapping on the blanket of 35 
the next printing unit is virtually eliminated. This interunit 
drying/extracting arrangement makes it possible to print 
fiexographic inks such as metallic ink and opaque white ink 
on the first printing unit, and then dry-trap and overprint on ■ 
the second and subsequent printing units. 

Moreover, this arrangement permits the first printing imit 
22 to be used as a coater in which a fiexographic, aqueous 
or UV-curable coating material is applied to the lowest grade 
substrate such as recycled paper, cardboard, plastic and the 
like, to trap and seal-in lint, dust, spray powder and other 
debris and provide a smoother, more durable printing sur- 
face which can be overprinted on the next printing unit. 

A first down (primer) aqueous coating layer seals-in the 
surface of a low grade, rough substrate, for example, re- 
cycled paper or plastic, and improves overprinted dot defi- 
nition and provides better ink lay-down while preventing 
strike-through and show-through. A fiexographic UV-cur- 
able coating material can then be applied downstream over 
the primer coating, thus producing higher coating gloss. 

Preferably, the applicator roller 66 is constructed of 
composite carbon fiber material, metal or ceramic coated 
metal when it is used for applying ink or coating matraial to 
the blanket B or other resilient material on the blanket 
cylinder 34. When the apphcator roller 66 is applied to the so 
plate, it is preferably constructed as an anilox roller having 
a resilient, compressible transfer surface. Suitable resilient 
roller surface materials include Buna N synthetic rubber and 
EPDM (terpolymer elastomer). 

It has been demonstrated in prototype testing that the 65 
inking/coating apparatus 10 can apply a wide range of ink 
and coating types, including fluorescent (Day Glo), pearl- 
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escent, metallics (gold, silver and other metals), glitter, 
scratch and sniff (micro-encapsulated fragrance), scratch 
and reveal, luminous, pressure- sensitive adhesives and the 
like, as well as UV-curable and aqueous coalings. 

With the dampener assembly removed from the printing 
unit, the inking/coating apparatus 10 can easily be installed 
in the dampener space for selectively applying fiexographic 
inks and/or coalings to a fiexographic or waterless printing 
plate or to the blanket. Moreover, overprinting of the fiexo- 
graphic inks and coatings can be performed on the next 
printing unit since the fiexographic inks and/or coatings are 
dried by the high velocity, hot air interunit dryer and high 
volume heat and moisture extractor assembly of the present 
invention. 

The fiexographic inks and coatings as used in the present 
invention contain colored pigments and/or soluble dyes, 
binders which fix the pigments onto the surface of the 
substrate, waxes, defoamers, thickeners and solvents. Aque- 
ous printing inks predominantly contain water as a diluent 
and/or vehicle. The thickeners which are preferred include 
algonates, starch, cellulose and its' derivatives; for example 
cellulose esters or cellulose ethers and the like. Coloring 
agents including organic as well as inorganic pigments may 
be derived from dyes which are insoluble in water and 
solvents. Suitable binders include acrylates and/or polyvi- 
nylchloride. • 

When metalhc inks are printed, the cells of the anilox 
roller must be appropriately sized to prevent the metal 
particles from getting stuck within the cells. For example, 
for metallic gold ink, the anilox roller should have a screen 
line count in the range of 175-300 lines per inch (68-118 
lines per cm). Preferably, in order to keep the anilox roller 
cells clear, the doctor blade assembly 68 is equipped with a 
bristle brush BR (FIG. 14) as set forth in U.S. Pat. No. 
5,425,809 to Steven M. Person, assigned to Howard W. 
DeMoore, and licensed to Printing Research, Inc. of Dallas, 
Tex., U.S.A.. which is incorporated herein by reference. 

The inking/coating apparatus 10 can also apply UV- 
curable inks and coatings. If UV-curable inks and coadngs 
are utilized, ultra-violet dryers/extractors are installed adja- 
cent to the high velocity hot air dryer/extractor units 124, 
126 and 128, respectively. 

It will be appreciated that the LrTHOFLEX"^ printing 
process described herein makes it possible to selectively 
operate a printing unit of a press in the lithographic printing 
mode while simultaneously operating another printing unit 
of the same press in either the fiexographic printing mode or 
in the wateriess printing mode, while also providing the 
capability to print or coat, separately or simultaneously, 
from either the plate position or the blanket position. The 
dual cradle support arrangement of the present invention 
makes it possible to quickly change over from inking/ 
coating on the blanket cylinder position to inking/coating on 
the plate cylinder position with minimum press down-time, 
since it is only necessary to remove and reposition or replace 
the applicator roller 66 while the inking/coating apparatus 
10 is in the retracted position. It is only necessary to remove 
four cap screws, lift the applicator roller 66 from the cradle, 
and reposition it in the other cradle. All of this can be 
accomplished in a few nainutes, without removing the ink- 
ing/coating apparatus 10 from the press. 

It is possible to spot coat or overall coat from the plate 
position or from the blanket position with fiexographic inks 
or coatings on one printing imit and then spot coat or overall 
coat with UV-curable inks or coatings from the plate posi- 
tion or from the blanket position on anotiaer printing unit 
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during the same press run. Moreover, the press operator can 
spot or overall coat from the plate for one job, and then spot 
and/or overall coat from the blanket on the next job. 

The positioning of the applicator roller relative to the 
plate or blanket is repeatable to a predetermined preset 5 
operative position. Consequently, only minor printing unit 
modifications or alterations may be required for the 
LITHOFLEX^ process. Although automatic extension and 
retraction have been described in connection with the exem- 
plary embodiment, extension to the operative (on-impres- iq 
sion) position and retraction to a non-operative (off-impres- 
sion) position can be carried out manually, if desired. In the 
manual embodiment, it is necessary to latch the inking/ 
coating apparatus 10 to the press side frames 14, 15 in the 
operative (on-impression) position, and to mechanically 
prop the inking/coadng apparatus in the off-impression 
(retracted) position. 

Referring again to FIG. 8, an applicator roller 66 is 
mounted on the lower cradle assembly 100 by side support 
members 78, 80, and a second applicator roller 66 is ^ 
mounted on the upper cradle assembly 102 by side support 
members 82, 84;According to this 'arrangement, the inking/^ ' - ■ 
coating apparams 10 can apply printing ink and/or coating 
material to a plate on the plate cylinder, while simulta- 
neously applying printing ink and/or coating material to a 
plate or a blanket on the blanket cylinder of the same ^5 
printing imit. When the same color ink is used by the upper 
and lower applicator rollers from the plate position and from 
the blanket posidon simultaneously on the same printing 
unit, a "double bump" or double inking films or coating 
layers are applied to the substrate S during a single pass of 30 
the substrate through the printing unit. The tack of the two 
inks or coating materials must be compatible for good 
transfer during the double bump. Moreover, the inking/ 
coating apparams 10 can be used for supplying ink or 
coating material to the blanket cylinder of a rotary offset web 
press, or to the blanket of a dedicated coating unit. 

According to conventional bronzing techniques, a metal- 
lic (bronze) powder is applied off-line to previously printed 
substrate which produces a grainy, textured finish or appear- 
ance. The on-line application of bronze material by conven- 40 
tional flexographic or lithographic printing will only pro- 
duce a smooth, continuous appearance. However, a grainy, 
textured finish is preferred for highest quality printing 
which, prior to the present invention, could only be pro- 
duced by off-hne methods. 45 

Refening now to FIG. 14 and FIG. 15, metallic ink or 
coating material is applied on-line to the substrate S by 
simultaneous operation of the upper and lower applicator 
rollers 67R, 66 to produce an uneven surface finish having 
a bronze-like textured or grainy appearance. According to 50 
the simulated bronzing method of the present invention, the 
flexographic bronze ink is applied simultaneously to the 
plate and to the blanket by the dual cradle inking/coating 
apparams 10 as shown in FIG. 14. A resilient applicator 
roller 67R is mounted in the upper cradle 102, and an anilox 55 
applicator roller 66 is mounted on the lower cradle 100. The 
rollers are supplied from separate doctor blade reservoirs 70. 
The doctor blade reservoir 70 in the upper cradle position 
suppUes bronze ink or coating material having relatively 
coarse, metallic particles 140 dispersed in aqueous or flexo- 60 
graphic ink. The coarse particle ink or coating material is 
applied to the plate P by the resilient applicator roller 67R 
in the upper cradle position 102. At the same time, flexo- 
graphic and/or bronze ink or coating material having rela- 
tively fine, metallic particles 142 is transferred to the blanket 65 
B by the anilox roUer 66 which is mounted on the lower 
cradle 100. 
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The metering surfaces of the upper and lower applicator 
rollers have different ceD sizes and volumetric capacities 
which accommodate the coarse and fine metalhc particles. 
For example, the anilox roller 111 mounted in the upper 
cradle position 102 which transfers the coarse metallic 
particles 140 preferably has a screen line count in the range 
of 100-300 lines per inch (39-118 lines per cm), and the 
metering surface of die anilox roller 66 mounted on the 
lower cradle 100 which transfers the relatively fine metallic 
particles 142 preferably has a screen line count in die range 
of 200-600 lines per inch (79-236 lines per cm). 

Altsr transfer from the plate to die blanket, the fine 
metallic particles 142 fonn a layer over die coarse metallic 
particles 140. As both bronze layers are offset onto the 
substrate S, the layer of fine metallic panicles 142 is printed 
onto the substrate S with die top layer of coarse metallic 
particles 140 providing a textured, grainy appearance. The 
fine metallic particles 142 cover the substrate which would 
otherwise be visible in the gaps between the coarse metallic 
particles 140. The combination of the coarse panicle layer 
over the fine particle layer thus provides a texmred, bronzed- 
like finish^and appearance. 

Particulate materials other than metal can be used for 
producing a textured finish. For example, coarse and fine 
particles of metallized plastic (glitter), mica particles (pearl- 
escent) and the like, can be substimted for the metallic 
particles for producing unlimited surface variations, appear- 
ances and effects. All of die particulate material, including 
the metalhc particles, are preferably in solid, flat platelet 
form, and have a size dimension suitable for apphcation by 
an anilox applicator roller Odier particulate or granular 
material, for example stone grit having irregular form and 
size, can be used to good advantage. 

Solid metal particles in platelet form, which are good 
reflectors of light, are preferred for producing the bronzed- 
like appearance and effect. However, various textured fin- 
ishes, which could have light-reflective properties, can be 
produced by using granular materials such as stone grit. 
Most commonly used metals include copper, zinc and alu- 
minum. Other ductile metals can be used, if desired. More- 
over, the coarse and fine particles need not be made of the 
same particulate material. Various effects and textured 
appearances can be produced by utilizing diverse particulate 
materials for the coarse particles and the fine particles, 
respectively. Further, either fine or coarse particle ink or 
coating material can be printed from die upper cradle 
position, and either fine or coarse particle ink or coating 
material can be printed from die lower cradle position, 
depending on the special or surface finish that is desired. 

' It will be appreciated that the last printing unit 28 can be 
configured for additional inking/coating capabilities which 
include lithographic, waterless, aqueous and flexographic 
processes. Various substrate surface effects (for example 
double bump or triple bump inking/coating or bronzing) can 
be performed on the last printing unit. For triple bump 
inking/coating, the last printing unit 28 is equipped widi an 
auxiliary in-line inking or coating apparatus 97 as shown in 
FIG. 3 and FIG. 4. The in-line inking or coating apparatus 
97 allows the apphcation of yet anodier film of ink or a 
protective or decorative layer of coating material over any 
freshly printed or coated surface effects or special treat- 
ments, thereby producing a triple bimfip. The triple bump is 
achieved by applying a third film of iiik or layer of coating 
material over die freshly printed or coated double bump 
simultaneously while the substrate is on the impression 
cylinder of the last printing unit 

When the in-line inking/coating apparams 97 is installed, 
it is necessary to remove die SUPER BLUE® flexible 
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covering from the delivery cylinder 42, and it is also 
necessary to modify or convert the delivery cylinder 42 for 
inking/coating service by mounting a plate or blanket B on 
the delivery cylinder 42, as shown in FIG. 3 and FIG. 4. 
Packing material is placed under the plate or blanket B, 5 
thereby packing the plate or blanket B at the correct packed- 
to-print radia] clearance so that ink or coating material will 
be printed or coated onto the freshly printed substrate S as 
it transfers through the nip between the plate or blanket B on 
the converted delivery cylinder 42 and the last impression 
cylinder 36. According to this arrangement, a freshly printed 
or coated substrate is overprinted or overcoated widi a third 
film or layer of ink or coating material simultaneously while 
a second film or layer of ink or coating material is being 
over-printed or over-coated on the last impression cylinder 
36. 15 

The auxiliary inking/coating apparatus 97 and the con- 
verted or modified delivery cylinder 42 are mounted on the 
delivery drive shaft 43. The inking/coating apparatus 97 
includes an applicator roller, preferably an anilox applicator 
roller 97A, for supplying ink or coating material to a plate 20 
or blanket B on the modified or converted delivery cylinder 
4Z The in-line inking/coating apparatus 97 and the modified 
or converted delivery cylinder 42 are preferably constructed 
as described in U.S. Pat. No. 5,176,077 to Howard W. 
DeMoore (co-inventor and assignee), which is hereby incor- ^5 
porated by reference. The in-line inking/coating apparatus 
97 is manufactured and sold by Printing Research, Inc. of 
Dallas, Tex., U.S.A., under its trademark SUPER BLUE EZ 
COATER^^. 

After the delivery cylinder 42 has been modified or 
converted for inking/coating ■ service, and because of the 
reduced nip clearance imposed by the plate or blanket B, the 
modified delivery cylinder 42 can no longer perform its 
original function of guiding and transferring the freshly 
printed or coated substrate. Instead, the modified or con- 
verted delivery cylinder 42 functions as a part of the 
inking/coating apparatus 97 by printing or coating a third 
down film of ink or layer of coating material onto the freshly 
printed or coated substrate as it is simultaneously printed or 
coated on the last impression cylinder 36. Moreover, the 
mutual tack between the second down ink film or coating 
layer and the third down ink film or coating layer causes the 
overprinted or overcoated substrate to cling to the plate or 
blanket, thus opposing or resisting separation of the sub- 
strate from the plate or blanket 

To remedy this problem, a vacuum-assisted transfer appa- 
ratus 99 is mounted adjacent the modified or converted 
delivery cylinder 42 as shown in FIG. 3 and FIG. 4. Another 
purpose of the vacuum-assisted transfer apparatus 99 is to 
separate the freshly overprinted or overcoated triple bump 
substrate from the plate or blanket B as the substrate 
transfers through the nip. The vacuum-assisted transfer 
apparatus 99 produces a pressure differential across the 
freshly overprinted or overcoated substrate as it transfers 
through die nip, thus producing a separation force onto the 
substrate and providing a clean separation from the plate or 
blanket B. 

The vacuum-assisted transfer apparanis 99 is preferably 
constructed as described in U.S. Pat. Nos. 5,113,255; 5,127, 
329; 5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to 
Howard W. DeMoore, co-invenlor, which are incorporated 
herein by reference. The vacuum-assisted transfer apparatus 
99 is manufacnired and sold by Printing Research, Inc. of 
Dallas, Tex., U.S.A. under its trademaric BACVAC™. 

Although the present invention and its advantages have 
been described in detail, it should be understood that various 
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changes, substitutions and alterations can be made herein 
without departing from the spirit and scope of the present 
invention as defined by the appended claims. 
What is claimed is: 

1. A rotary offset printing press of the type including first 
and second printing units, the first printing unit comprising: 
a plate cylinder having a fiexographic printing plate 
mounted thereon; 

a blanket cylinder having a blanket disposed in ink or 
coating transfer engagement with the fiexographic 
printing plate for receiving aqueous or fiexographic 
printing ink or coating material from the fiexographic 
printing plate; 

an impression cylinder disposed adjacent the blanket 
cylinder ±ereby forming a nip between the blanket and 
the impression cylinder whereby the aqueous or fiexo- 
graphic printing ink or coating material can be uans- 
ferred from the blanket to a substrate as die substrate is 
transferred through the nip; 
inking/coating apparams movably coupled to the first 
printing imit for movement to an on-impression opera- * 
tive position and to an off-impression retracted posi- 
tion; 

the inking/coating apparatus including container means 
for containing a volume of aqueous or fiexographic ink 
or coating material, and at least one applicator roller 
coupled to the container means for applying aqueous or 
fiexographic ink or coating material to the fiexographic 
printing plate or to the blanket when the inking/coating 
apparatus is in the on-impression operative position; 
the container means having a partition dividing the con- 
tainer means thereby defining a first container region 
and a second container region; 
die at least one applicator roller having first and second 
transfer surfaces and means separating the first and 
second transfer surfaces; and, 
the first and second transfer surfaces of the at least one 
applicator roller being disposed within the first and 
second container regions for rolling contact with aque- 
ous or fiexographic printing ink or coating material 
contained within the first and second container regions, 
respectively. 

2. A rotary offset printing press as defined in claim I, 
wherein: 

said separating means is an annular seal element disposed 

on the applicator roller, and, 
the partition is disposed in sealing engagement against the 
annular seal element of die applicator roller. 

3. A rotary offset printing press as defined in claim 1, 
wherein: 

said container means is an open fountain pan; 
said separating means is an annular groove intersecting 
the applicatCH- roller thereby separating the first and 
second transfer surfaces; and, 
the partition is a separator plate mounted on the fountain 
pan between the first and second container regions and 
disposed in the annular groove. 

4. A rotary offset printing press as defined in claim 1, ' 
including sheet feeding means coupled to the first printing 
unit for consecutively feeding substrates in sheet form into 
the first printing imit. 

5. A rotary offset printing press as defined in claim 1, 
including web feeding means coupled to the first printing 
unit for continuously feeding a substrate in continuous web 
form into the first printing unit. 
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6. A rotary offset printing press as defined in claim 1» 
wherein: 

said container means is a fountain pan having first and 
second pan sectioiis for containing finl and second 
aqueous or flexographic inks or coating maierials, 5 
respectively; and, 

said at least one applicator roller is a pan roller mounted 
for rotation in the first and second pan sections, respec- 
tively, for separately transferring aqueous or flexo- 
graphic ink or coating materia] from the first and 
second pan sections to the first and second transfer 
surfaces of the applicator roller. 

7. A rotary offset printing press as set forth in claim 1, 
wherein: 

said container means is a sealed doctor blade head, said 
partition being mounted on the doctor blade head and 
separating the first and second container regions; 

the at least one applicator roller comprising an anilox 



transfer roller. 
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the separating means being a seal band formed on the 
applicator roller between the first and second transfer 
surfaces; and, 

the partition being disposed in sealing engagement with 
the seal band in the coupled position. 25 

8. A rotary offset printing press as defined in claim 1, 
wherein the inking/coating apparatus comprises: 

first cradle means for supporting the at least one applica- 
tor roller for engagement with a plate or blanket when 
the inking/coating apparams is in the operadve posi- 
tion; 

second cradle means for supporting a second applicator 
roller for engagement with a plate or blanket when the 
inking/coating apparatus is in the operative position; 
the at least one applicator roller being mounted for 
rotation on the first cradle means, the at least one 
applicator roller having a first seal band separating first 
and second transfer surfaces; 
the second applicator roller being mounted for rotation on 4q 
the second cradle means, the second applicator roller 
having a second seal band separating the third and 
fourth transfer surfaces; 
the container means including: 
first reservoir means for containing a volume of ink or 45 
coating material, the first reservoir means having 
first and second reservoir chambers and a first par- 
tition separating the first and second reservoir cham- 
bers; 

second reservoir means for containing a volume of ink 50 
or coating material, the second reservoir means hav- 
ing third and fourth reservoir chambers and a second 
partition element separating the third and fourth 
reservoir chambers; 

the first and second reservoir means being coupled to 55 
the at least one and second applicator rollers, respec- 
tively, the first and second transfer siufaces of the at 
least one applicator roller being disposed for rolling 
contact with ink or coating materiai in the first and 
second reservoir chambers, respectively, of the first 60 
reservoir means and the first partition being disposed 
in sealing engagement with the separating means of 
the first ^plicator roller; and, 

the third and fourth transfer surfaces of the second 
applicator roller being disposed for rolling contact 65 
with ink or coating materia] in the third and fourth 
reservoir chambers, respectively, of the second res- 



ervoir means and the second partition being disposed 
in sealing engagement with the separating means of 
the second applicator roller. 

9. A rotary offset printing press as defined in claim 1, 
wherein: 

the at least one applicator roller is an anilox roller, and, 
the volumetric capacity of the first transfer surface being 

different from the volumetric capacity of the second 

transfer surface. 

10. A rotary offset printing press as defined in claim 1, 
wherein the inking/coating apparatus comprises: 

cradle means; 

the at least one applicator roller being mounted for 

rotation on the cradle means; and, 
the volumetric capacity of the first transfer surface being 

different from the volumetric capacity of the second 

transfer surface. 

11. A rotary offset printing press as defined in claim 1, 
further including: 

a transfer drum coupled in substrate transfer relation with 
the impression cylinder of the first printing unit and in 
substrate transfer relation with the second printing unit; 

a first dryer mounted adjacent the impression cylinder of 
the first printing imit for discharging heated air onto a 
freshly printed or coated substrate while the substrate is 
in contact with the impression cylinder of the first 
printing unit; 

a second dryer mounted adjacent the transfer drum for 
discharging heated air onto a freshly printed or coated 
substrate after it has been transferred from the impres- 
sion cylinder of the first printing unit and while it is in 
contact with the uansfer cylinder; and, 

a third dryer disposed adjacent the second printing unit for 
discharging heated air onto a freshly printed or coated 
substrate after it has been transferred from the transfer 
drum and before it is printed or otherwise processed on 
the second printing uniL 

12. A rotary offset printing press as defined in claim 1, 
wherein the inking/coating apparatus comprises: 

first cradle means; 

a first reservoir or fountain means mounted on the first 
cradle means for containing ink or coating material; 

a first applicator roller mounted for rotation on the first 
cradle means and disposed for rolling contact with ink 
or coating material in the first reservoir or fountain 
means, the first applicator roller being engagable with 
a printing plate on the plate cylinder; 

second cradle means; 

a second reservoir or fountain means mounted on the 
second cradle means for receiving ink or coating male- 
rial; and, 

a second applicator roller mounted for rotation on the 
second cradle means and disposed for rolling contact 
with ink or coating material in the second reservoir or 
fountain means, the second applicator roller being 
engagable with a printing plate or blanket mounted on 
the blanket cylinder in the operative position. 

13. A rotary offset printing press as defined in claim 1, 
wherein the inking/coating apparatus has an axis of rotation 
and is pivotally mounted on the first printing unit in a 
position in which the nip contact point between said at least 
one applicator roller and a blanket or plate is offset with 
respect to a radius line projecting through the center of the 
plate cylinder or blanket cylinder to the axis of rotation of 
the inking/coating apparatus. 
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[57] ABSTRACT 

A rdractable in-line inking/coaiiag appaxanis can apply 
cither spot or OYCxall inking/coating matenal to a plate 
and/or a blanket on die first pdntiiig unit or on any con- 
secudve pdnting anlt of any rotary offset printingpress. The 
inlong/coatiDg apparatus is pivotally jnoonted witiiin (he 
convcntLOoal dampener space of any Hthogr^hic pdnlting 
unic The aqueous component of the flexographic panting 
ink or aqueous coating znatoial is evaporated and dried by 
high velocity, hot air dryers and high pezfonnance heat and 
moisture extractors so that the aqueous or flexographic ink 
or CQoUng material on a &e^y planted or coated sheet is dry 
and can be dry^trapped on The next pnaiing unit The 
inkibg/coating apparatus includes dual cradles that siqipott 
first and second applicator rollers so tbat the inking/coating 
apparatus can apply a double bump of aqueous/fiexographic 
or UV-curable pdnting ink a coating material to a pLate on 
the pktc cylinder, while simultaneously applying aqueous^ 
flexogrqihic or UV-curabie printing ink or coating material 
to a plate or a blanket on the blanloet cylinder, and thereafter 
onto a sheet as the sheet Is transfcncd through the nip 
between the blanket cylinder and the impression cylindo. A 
cdple buxt^ is printed or coated on the last printing unit with 
the aid of an in^^cssion cyliiidei inkin^coating unit, 
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RETRACTABLE PRI NTING/COATING UNIT sdcctivdy moved between the plHte eylioder cr the blanket 

OPEKABLE ON THE PLATE AND BLANKET cyUnder of the last pciiitmg noit of the press so ifae last 

CYLINDERS SIMDUANEOUSLT FROM THE printiiig unit can only be used for coadug piuposes. 
DAMPENER SIDE Of THE FIRST PRINTING However, when coating appacitns of these aie being 

CNn* OR ANY CONSECUTIVE PRINTING s used, Qje last printing uiiitcamiacbe used to print ink to the 
UNIT OF ANY ROTARY OFFSET PRINTING sheets, but lalhcr can only be used for the coating operation. 

PRESS Thus, while coating with tins type of in-line coating 

apparatus, (he printing press loses die capability of prLnilng 
FIELD OF THE INVENTIOK on the last pdmtDg ooit as ii is converted to a costitig unit. 

Hus invention relates generally to sheet-fed or web-fed, " ^ ^'^ No. 5^07,790 (Slikn et M) is 

rotary ofifset lithographic printing presses, and more retractable along an mdined rail for extending and retracting 
pamculaiiy,toancwaBd)inproyedinklnsfcoating«5jparatus a coMH-Jwad into engagement with a blanket on the blanket 
! for fte in-line applicalion of aqueous or flexogtaphic print- cylinder. Because of its size, the rail-rctractoble coater can 
ins inks, primer or protective'decaraiive coatings applied \ ^ installed between the last printing unit of the press 
simutuneoasly to the plate and blanket of the first or any ddivety sheet stacker, and cannot be used for 

consecutive printing nnit of any Hthographic printing press. intemnit coating. The coaler of U.S. Pat. No. 4,615.293 
I ' (Jahn) provides two separate, ind^endent coaters located on 

BACKGROUND OF THE INVENTION the dampener aide of a conveixed printing unit f«ff applying 

lacquer to a plate and to a rubber Unnkci. Conscqucndy, 
I Conventional dieet-fed. rotary offset printiag presses 20 although a plate and blanket are piovided, the coating anil 
typically indnde one or HKKe printing units tough flAich of Jahn's press is restricted to a dedicated coaling operation 
individnal sheets are fed and printed. After the last piinting only, 
i unit £t«hly printed sheets ate ttansfeired by a dcKvay Proposals have been made for overcoming the loss of a 
convqror to the delivety end of the press wh«e the freshly prind^unit when in-line coating is example as s« 

_ ptmtcd and/or coated sheec arc coflected and sta^ uni- 2S u.S. Pat No. 5,176,037 to HowanlWDeMoote 

- ^ * (co-inventnr and assignee), which discloses a coating appa. 
m '^'^ Hejddbag Spcedmaaer hne of presses, die ratns having an appUeator roller positioned to aoSly Uie 

- S^KTT'^*'*',^'S'°"**f",f^j!« coatmgmailalto'^SefresMyprintedshectwhile^esbeet 

- gr^pa bars ^mPP^ fi«««s wMch gtq> andpull freshly ^ ^ on the last imi»esd«ii cylinder of the press. This 

S^.^?«^«f«?*fl«?°9««^^ 3» alkwslhelastprintingunittoprintandcoatsiiinilta^^^ 

m the sheets to the sheet ddiveiy stacker. so that no loss of printing capaWliiy results. 

VJ Since the inks used with sheet fed rotary offset printing Someconvenlionalcoatexsaterail-momitedandoccapya 
\n P«ss"«etypicaflywctairftacky,qjecialprecantionsmust large amount of press space and reduce access to the press 

be takffl lo prevent Biadang and smeanng of the freshly Elaboiate equipment is needed for retiacting such coaters 
= printed or coated sheets as tite sheets « wnsfentd from « from the operative coating position to the inoperative 

°^P°^^S^*°^^^T^^t^^^^°'^:^^i« position, which reduces access to the printing unit 
!g of tfK sheet dnes telahvely slowly and is easily smeared Accordingly, there is a need for an ta-Une kking/coatiBg 
^ ^^^^^^'^^^''^^P^J^^^^ir apparamsw^doesnotresaltintheLof^tiSS 

^^K^^^ '^.^ ^^f"^ « dirnotextendttielcngthoflhepres,,andwScafS 

assxsted sheet transfer «x)aiam$ as described m the follow. ^ j STl ~ - iL i^""*- 

- ine U S Pat Nos. 5 l5^5- 5 127^^ 5^05:217- S I7a ^ ~ ^ aqueous and flexographic inks and coating Mie- 
^ -w^i.^'^^vi^o J S^iZ:v, ' ^ «iinultaneou8ly onto the plate and blanlcst on any 
la 391; 5^,909; and5,419,254^ lithographic printing unit of aivK^gn«phkpri^ 

^ a>.mvcntor, and manufactured and sold by Panting indn^ ihe^winting oe^ gn«pnicpnnimg press. 

Research. Inc. of Dallas, Toe, U.S.A. under its tnidemark pnwwig nnic 

BACVACig). 45 OBJECTS cap THE INVENTION 

Id some prinring jobs, offBetliag is prevented by applying Accordingly, a general object of the present invention is 

a protective and^o- decorative coating material overalls a to provide in^coved inkins^coatLxig apparatus yvbid> is 

portion of the freshly printed sheets. Some coatings are capable of selecave^y applying ink or coating material to a 

formed of a UV-curablc or water-dispersed lesui applied as plate on a plate cylinda or ink or coating material to a plaic 

a liquid solution ovcrthc freshly printed sheets to protect the or blanket on a blanket cylinder 

S^^^^^r^ft^^if'';^^^ A spedficobjea of the present invention is to provide 

i ^l^iT'rL^T ^^T^i"'"^ particuWy j^^^d inking/coating apparatus of the chracter 

desrraMewh«decOTtiveorFotem^ desciibed wWch extendable into inking^coatu^ 

in the pniomg of posters, r^^ordjackcts, brochures. ment with dthcr a plate on aplate cylind^lTtra plate or 

magazmcs. folding canons and the like. blsatti on a blanket cylindct: 

DESaaPnON of the prior art ^ ®^ present invention is to provide 

in^sroved inking/coating apparatus of the charaaer 
i Various anangcments have been made for applying the desaibed which is capable of being mounted on any litho- 
coating as an in-line jsintiag operation by using the last €0 grqihieptintuigxmit of the press and does not intetfm with 
panting unit of the press as the coating application unit. For ppaator access to the plate cylinder, blanket cylinder^ or 
exan^e, MS, Pat Nos. 4,270.4S3; 4.6S5.414; and 4,779, adjacent printing units. 

557 disclose coating apparams which can be moved into Anoi&er object of the present invention is to provide 
position to pomit the blanket cylinder of ihe last printing improved inking/coating apparatus of the character 
unit of a pdntittg press to be usedto apply a coating material 66 described, which can be moved from an operative inking/ 
; * over die freshly printed sheets. In U^, PaL No. 4,841,903 coating engagement position adjacent to a plate cylinder or 
(Bird) there are disclosed coating apparatus which can be a blanket cyiinder to a non-opcradve. retracted position. 
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Still aaothcr object of the present Invention is to provide 
improved inJdng/coaiing apparatus of the character 
descdbod^ which can be used for applying aqueous, flexo- 
graphic and ultrspViolet curable inli:s and^or coatings in 
combination with lithographic; flccographic and watscless 
printing processes on any romry offset prinflng press. 

A rdUted object of the present inventLon is to provide 
improved lolciflg/coating apparatus of the character 
described, whidi is capable of applying aqueous or flexo- 
graphic ink or coadng m?itcrrla! on one ptinting unit, for 
e;uzpplc the first printing unit, and drying the ink or coating 
material before it is printed or coated on the next printing 
unit so that it can be ovciprinted or ovcrcoated ucmediatdy 
on the next priotiAg unit with watericss. aqueous, fexo- 
graphic or lithographic inks or coating materials. 

Yet another object the present invention is to provide 
inqproved inking/ooatiAg apparatus for use on a multiple 
color Tocaiy offset printing fffcss that can apply ink or 
coating mflT^^l separately andAor simnltancously to the 
plate and/or blanket of a pzinting unit of the press from a 
single operative position, and from a single iokEng^coating 
apparatus, 

A related <rt>jea of the present invention is to provide 
improved inking/coating apparatus of the character 
described, in which vhtuaUy no printing unit adjustment or 
alteration is required when the InMng^coaiing apparatus is 
convened from plate to blankiff printxng <x coating and vice 
versa, 

Anotiher object of the present invention is lo provide 
improved inking^coating apparatus that can be opexably 
mounted in the dawpcTier space of any lithographic printing 
unit for inking^coating CDgHgexneni with either a plate on a 
plate cylinder or a plate or blanket on a blanket cy Under; and 
which does not ioterierc with operator movement or activi* 
ties in the intctunit space between printing units. 

SUMMARY OF THE ESrVENnON 

The foregoing objects ore achieved by a retractable, 
in-liae inkin^coating apparatus which is mounted on the 
danipener side of any printing unit of a rotary offset pcess for 
movcmeflt between an operative (on-in^ession) inking^ 
coatingposarion and a retracted, disengaged(off-izDpresfiiou) 
position. The inUng^coating q:paratus includes an applica^ 
tor roller which is movable into and out of engagement widi 45 
a plate on a plate cylinder or a blanket on a blanket cylinder. 
The inking/coating i^ipilicatar head is pivotally coi^d to a 
priuting unit by pivot pins which arc mounted on hit press 
side frames in the traditional dampener space of the printing 
unit in parallel alignment with the plate cylinder and the ^ 
blauket cylindar. This dmpcaex q>ace mounting arrange- 
mcBC allows fhc inking^:oacing unit to be installed between 
any a<^'acent ptiming units on the press. 

Li the prefetred onibodimentT the spplicator head includes 
ve:rtically spaced pairs of cradle members with one cradle S5 
pair being adapted for supporting an inldng/icoating appli- 
cator roller in alignnoent with a plate cylinder, and die odicr 
cradle pair soppcHting an iniang^coating applicator roller in 
alignment with the blanket c^da, respc^vely, when the 
c^licator head is in tbe <^)erazive position. Because 0^ go 
pivotal support provided by the pivot pins, the applicator 
head can be extended and retracted within the limited space 
available in the traditional danq>cna space, without res&ict- 
ing opctaicK' access to the printing unit cyliodecs and without 
causing a printing unit to lose its printing capability. 55 

When the inking/coating apparatus is used in combination 
with a flexographic printing plate and aqueous or flexo^ 



1,316 

4 

graphic ink or coating maierial, the water coiz^sonent of the 
aqueous or Sexogr^^c ink or coating material on the 
freshly printed or coated sheet is evaporated and dried by a 
high velocity, hot air zntcxunit dryer and a hi^ voliime heat 
j and moisture exmctor assembly so ihat the fccsbly printed 
ink or coating material is dry before the sheet is pointed or 
coated on the next printing unit This quick drying process 
pennits abasclayeror filmof ink.for example opaque white 
or metallic (gold, silver or other metallics) ink to be printed 
on the first printing unit, and then overprinted on next 
priming unit without back-trapping or dot gain. 

The construction and operation of the present invention 
win be understood from the following detailed description 
taken in conjunction wish the accompanying drawings which 
disclose, by way of example, the princ^)lea and advantages 
of the present invention. 

BRIEF DESCRIPnON OF THE DRAWINGS 

FIG. 1 is a perspective view of a sheet fed. rotary offset 
printing press having inkui^coatijig sppatams eznbodying 
20 the present innrendon: 

FIG. 2 is a simplified perspective view of the single head, 
dual aadle inking/coating apparams of the present inven- 
tion; 

FIG. 3 is a sdiematic side elevational view of the printing 
25 press of FSC. 1 having single head, dual cradle inking/ 
coating apparatus installed in the traditional daoipeaer posi- 
tion of the first, second and last printing units; 

FKj. 4 is a sio^lified side elevadonsd view showing the 
single head, dual cradle inkin^ooating apparams in the 
30 qperative inking/coating position for simultaneously print- 
ing on the printing plate and blanket on the fourth printing 
unic; 

FIG. 5 is a rimpHfied side elevational view showing the 
single head, dual cradle inkin^coating apparams in the 
^ operative position for spot or overall inking or coarxng on the 
blanket of die first printing u nit^ imd showing the dual cradle 
inking^coating afpacams in the operative positloa for spot or 
overall intixtg or coating on the printing plate of the second 
printing unit; 

FKr. 6 is a stnqdifled side elevational view of the single 
head, dual cradle inkm^ooating apparatus of FIG. 4 and 
FIG. 5, partially broken aw^^ showing the single head, dual 
aadle inldng/c^ating apparatus in the operative coating 
position and having a sealed doctor blade reserroir assembly 
for spot or overall coating on the blanket; 

FIG. 7 is a schematic view showing a heat ^changer and 
pump assembly connected to the single head, dual cradle 
ioking/ooating ^Tparatus for circulating temperature coo- 
trolled ink cr coating xxxaterial to the inking/coating s^pa- 
rattts; 

FIG. S is a side elevational view, jpaitiaUy broken away, 
and similar to FIG. 6 wiiich xlliistraies an alternative coating 
head arrangement; 

HG. 9 is a fiiiiq)lified elevational view of a printing unit 
which illustrates pivotal coupling of the inking/coatiag 
apparatus on the panting unit side frame members; 

FIG. 10 is a view similar to FIG. 2 in which a pair of split 
applicator rollers are mounted in the upper cradle and lower 
aadlc« respectively; 

FIG. U is a side elevational view of a split applicator 
roUen 

HG. 12 is a perspective view of a doctor blade reservoir 
which is centrally partitioned by a seal element; 

FIG. 13 is a sectional view showing sealing engagement 
of the split applicator roller against diepattition seal element 
of FIG. 12; 
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FIG. 14 is a view amilar to FIG. 8 which illusirates an 
altenmiive inkm^coatiiig embotHment; 

FIG. 15 is a simptifted sktc elevationai view of a sabstcate 
which has a broDZed-Ilke finish which is applied by simul- 
caneous operation of tbe dual applicator roller crobodimfiDt 
, of PEG. 14; 

: FIG. 16 is a side elevadonal view, paiily in section, of a 
; pan roller having sqiaratc transfer sutfaces mounted on a 
split fountain pan; 
HG. 17 15 a simplified side elevadonal view of ihe dual 
' cradle inking/coodng apparatus, paxtiaUy hcotien away, 
' which illustrates an alternative inkm^coating head appara- 
njs featuiing a single doctor blade assembly, anilox appli- 
cator loUer mounted on the lower cradle; and 
, FK}. IS is a side elcvational view, parciy in section, of a 
single doctor blade anilox appticatcH* roller assembly having 
separate transfer surfaces, and a split fountain pan having 
separate fountain coznpartmcnts. with the s^arare fonncaiD 
con^artmcnts being supplied with difiFerent inks or coating 
matoiais firam separate off-press sources. 

DET AILED DESCRIPnON OF THE 
PREFERRED EMBODIM^TS 

^ As used herein, die tenn ''processed^* refers lo printing 
Q and coating methods which can be applied to either side of 
i^a substrate, including the application of lithographic, 
ifl waterless, UV-cniable, aqueous and flcxographic inks and/or 
!^ coatings. The tenn ^^substrate" refers to sheet and web 
^ maceriaL Also, as used herein, the term 'Vatedess printing 
J n plate** refers to a printing plate having injage areas and 

^ non-image areas which are oleophilic and oleophobic, 
^ respectively. "Waterless pdnting InkT refers to an oil-based 
]^ Ink which does not contain a significant aqueous componeat 

*Tlexograph£c plate" refiezs lo a ^exible pdnting pl^ hav- 
''' ing a relief sutiaoc which is wettahle by fiexographic ink or 
^^coadng matcdal, "Flexographic pdnting ink or coating 

matmal" refers lo an ink or coating matedal having a base 
igi conscituetit of other waco: solvent or UV-corable liquid. 

0 "UV-cuiable lithographic pdnting ink and coating material" 
refers to aQ-based pdnting inks and coadng materials that 

'fj can be cored (dded) photomediattically by exposure to 
ly ultraviolet radiation, and Aac have a semi-paste or gel-like 
consistency. **Aqueou5 printing ink ox coating materiar 
refers to an ink or coaling Ttmtenal that jredotninantly 
contains water as a solvent, diluent or v^cle. A "relief 
plare** refers to a pdntittg plate having image areas which are 
raised rdative to nou'imagc areas which are recessed. 
As shown in the exemplary drawings, the presoat invcn- 
! tion is embodied in a new and improved in-line inking^ 
coating j^paraius^ hesein generally designated 10. for apply- 
ing aqueous, flexogr^hic or UV-curable inks or protective 
and/or decotacive coatings to sheers or webs ponied in a 
sheet-fed or wct>-fed, lotaiy of&et printing press, herein 

1 genexally designated 12. In this instance, as shown in FIG. 
ly the inking/coadng apparams 10 is installed in a four unit 
rotary offset priming pccss 12, such as that manufac&zrcd by 
Heidelberger Drackmaschinen AG of Germany under its 
designation Heidelberg Speedmaster SM102 (40", 102 cm). 

The press 12 includes a press firamoe 14 coupled at one end, 
herein the right end, to a sheet feeder 16 &om which sheers, 
herein designated are individually and sequentially fed 
into Che press, and at the opposite end, with a sheet ddivery 
stacker 29 in which the freshly printed sheets arc collected 
I and stacked Intoposed between the sheet feeder 16 and the 
I sheet delivery stacker 20 are four substantially idendcal 
j ^eet printing units 22, 24, 26 and 2S which can psrint four 
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different colors onto the sheets as they are transferred 
through the pz^s IZ The pdnting units are housed within 
printing towers Tl, T2. T3 and T4 formed by side frame 
members 14« 15. Each printing tower has a deiivoy side 25 
5 and a dampens side 27. A dampcncr space 29 is partially 
endosed by the side frames on the dampener side of 0ic 
pdnting unit 

As Hiustratcd, the printing units 22» 24, 26 and 2S axe 
substantially idendcal and of conventional design. The first 
10 printing unit 22 includes on in-feed transfer cylinder 30. a 
plaxe cylinder 32^ a blanket blinder 34 and an impression 
cylinder 36. all supported for rotation in parallel alignment 
between the press side frames 14, 15 which define printing 
unit towers T1,T2, T3 andT4. Each of the first three printing 
units 22. 24 and 26 have a transfa cyMndei 3S disj^sed to 
transfer the freshly printed sheets from the adjacent impres- 
sioo cylinder and transfer the freshly panted sheets to the 
next printing unit via an intermediate transfer drum 40, 
The last printing Unit 28 indndes a delivery cylinda 42 
^ mounted on a delivery shaft 43. The ddivery cylinder 42 
supports the freshly printed sheet 18 as it is transferred from 
the last in^ression cylinder 36 to a deilivery conveyor 
system, generally designated 44. which transfers the freshly 
printed sheet to the sheet delivery stacker 20. To prevent 
^ smearing during transfer, a fiexiblo covering is mounted on 
the delivery cylinder 42, as described and claimed in U-S. 
Pat No. 4^2»267 to Howard W. DeMoore, which is 
incoiporaied herein by reference. Tbe flesdble covering is 
manufactured and sold by fating Keseardu Inc of Dallas, 
^° Tex., U-S^., under its trademark SUPER BLUE®. 
Optionally, a vacuum-assisted sheet transfer assembly 
m an ufa ct u red and sold by Pdnting Research. Ina of Dallas, 
Tex., U.S.A.. under its trademark BACVAC0 can be sub- 
stituted for the delivery transfer cylinder 42 and flexible 
covering. 

The ddivery conveyor system 44 as shown in FIG 3 is of 
conventional design and includes a pair of endless ddivery 
gripper chains 46, only one of wfaidi is shown carrying at 
^0 regular spaeedlocadons along the Chains, laterally disposed 
griper bars having gr^»pa fingers used to grip the leading 
edge of a freshly printed or coated dieet IS after it leaves the 
mp between Ihe impression cylinder 36 and ddivery cylin- 
der 42 of the last pnndog unit 28. As the leading edge is 
gdppcdby the gtippcr fingers, the ddivery diains 46 pull the 
sheet away from the last in^essioQ t^linder 36 and convey 
the freshly printed or coated sheet to the sheet ddivery 
siacksr 20. 

I^ior to reaching the ddivCTy sheet stacker, ihe freshly 
50 printed and/or coated sheets S pass under a delivery dryer 48 
which indudes a combination of Infra-red tfaormol radiarion, 
high vclodty hot air fiow and a high perfoimance heat and 
moisture extractor for drying the ink and/or die protecdve/ 
decorative coating, ^eferably, die delivery dryer 48^ indnd- 
55 ing the high perf<zmance heat and moisturo tiitcactor is 
constructed as described In U.S. plication Set No. 08/116* 
711, filed Sqp- 3, 1993, entitled **lh£ra-Red Forced Air Dryer 
and Extracfor** by Howard C Secor, Ronald M. Rendlcman 
andPanI D. Copcnhaver, commonly assigned to the assignee 
^ of the present invention, Howard W, DeMoore, and Hceased 
to Printing Researdi. Inc. of Dallas, Tex., U.S.A., which 
maoufrictures and madEcts the delivery dryer 48 under its 
trademaric AlR BLAI^KETr™. 

In the excmf^laty embodiment shown in FIG. 3, the fixst 
S5 printing unit 22 has a flcxographic printing plate PF 
mounted on the plate cylinder, and therefore neither an 
inking xoUer train nor a dampening system is required. A 
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flexographic printing plate FF is sJso mousted oil the plate tioa and give af the re$iliezit blanket fi provides unifoim, 

cylinder of the second printing unit 24, The fona rollas of positive engagemeac between the applicator roller 66 and a 

the inlCLDg rolfrr train 52 shown mounted oo the second flexographic pLatc or waterless plate, 

prind'og unit 24 are retracted and locked off to prevent plate jn that arrangement, a plaie is not mounted on the plate 

eontact. Hcxogn^hic ink is supplied to the flcxographic 5 cylindw 32; instead, a waterless plate PW is mounted on the 

plme PF of the sccoad printing unit 24 by the inking/coating blanket cylinder, and the inked image on the wateriess 

apparatus 10. printing plate is not offset but Is instead ttansf cued directly 

A suitable flcxographic printing plate PF is offered by EX from die wataless printing plate FW ro the snhstrate The 

du Pont dc Nanoun of Wilmington, Dei, U.S A, undo* its water component of flcxographic ink on the freshly printed 

traderoaikCYREL<&. Another source is BASF AkxiengeseU- l^ sheet is evaporated by velocity, hot air dryers and high 

schaf t of Ludwigsfaafcn, Germaoy, which offers a suitable vohime heat and moismre extractors so that the fteshly 

; fiexographic printing plate under its trademark NYLOP- printed aqueous or flexographic ink is dried before the 

substrate is printed on the next priadng umt 

Ulc third printing ooit 26 as illustrated in FIG. S and FIO.. Rcfcning now lo FIG. 2. FIG. 3 and FIG. 9, the inking/ 

4 is equipped for lithogni^c printing and includes an coaring apparatus 10 is pivotally mounted on die side ftaznes 

inking apparatus 50 having an inking roller train 52 arranged 14, 15 for rotation about an axis X. The inking/coartng 

to transfer ink Q from an ink fountain 54 to a lithographic apparatus 10 indodes a frame 60, a hydraulic motor 62^ a 

plate P mounted on the plate cylinder 32. Hiis is acoomr lower gear train 64, an upper gear train 65, an applicator 

plisbed by a fountain roller 56 and a ductor roller 57. I^e roller 66, a sealed doctor Uade assembly 6B (HG. 6), and a 

fountain roller 56 projects into the ink fountain 54. where- ^ dr^ pan DP, all mounted on the frame 60. The external 

' upon its surface pidcs up ink. The Hthographie panting ink peripheral sui&cc of the applicator roller 66 is wetted by 

Q is transfcired from the fountain roller 56 to the inking contact with liquid coating material or ink contained in a 

roller train 52 by the ductor roller 57. The inking roller train reservoir 70. 

52 supplies ink Q to the image areas of die Uibographic The hydrauEc motor 62 drives the applicator roller 66 

Q printing piate R ^ synchronously with the plate cylinder 32 and the blanket 

The lithographic printing ink Q is tnn^ened from the cylinder 34 in response to an RPM control signal from the 

lithographic printing piatc P to as ink recqjtivc blanket B F^s drive (n<« illustraicd) and a feedback signal developed 

y whicb is mounted on the blanket cylinder 34. The inked by a iBChoneter 72. While a hydraulic drive motor is 

;M: image caoied (m the blanket B is transferred to a subscraie preferred, other drive means such as an electric drive motor 

i fi S as ifae substrate is transfetred through the nip between the or an equivalent can be used. 

: blanket cylindo- 34 and ihe in^iressian cylinder 36, When using waterless printing plate systems, the tcm- 

Tlie inking roller arrangement 52 iDustxated in FIG. and petaiure of the watedess pxinting ink and of the wattless 

^ HG. 4 is exemplary for use in combination with lithographic printing plate must be closely controlled for good im^e 

gi ink priming plates P. U is understood that a dan^emng 35 reproduetiotL For example, for watedess oSset printing with 

J system 58 having a danq>cning ftddieservoir DP is coupled TORA^ waterless printing plates PW, it is absolutely nec- 

to the inking roller train 52 (FtG. 4), but is not requited for essary to control the waterless printing plate surface and 

!^ water-lcss or flcxographic pasting. walcrlcsa ink temperature to a very narrow range, for 

In The plate cjiindor 32 of printing unit 28 is equipped with example 24° C (75' P.) to 27* C (80'' R). 

O a wateriess printing plate PW. Watedess printing plaxes are 40 Rcfcning to FlO- 7, the icsayak 70 is supplied with ink 

'{^'fi also referred to as dry planograpbic printing plates and are or coating which is tcmpcraxure controlled by a heac 

disclosed in the following \J3, Fat Nos.: 3,910,187; Re exchanger 71. Hie temperature controlled ink or coaling 

p 30,67a: 4,086.093; and 4,853313. Suitable waterless print- nuierial is drcttlated by a positive displacement pomp, for 

jM" ing plates can be obtained from Tor^ Industries, Ihe. of example a peristaltic pump, through the reservoir 70 and 

Tokyo, J^an. A dampening system is not used for watedess 45 heat exchanger 71 from a source 73 dxrough a supply conduit 

printix:g3, and watedess (oil-based) prijiiiog ink is nsed. The 75 and a return conduit 77* The heat exchanger 71 coob or 

waterless printing plate PW has inv^e areas and non-image heats the ink or coating material andnudntaiDS the ink or 

areas which arc oleophilic/bydrc^iilic and olepphobic/ coating and die printing plate within the dcsned naccow 

, hydrophobic, respectively. The waterless printing plaie PW te mp e r atnre range. 

is engraved or etdicd, with the image areas being recessed $0 According to one aspect of tho present invention, 

with respect to the non-image areas. Hie image area of die aqaeoos/fiexograp^c ink cs cootittg material is supplied to 

waterless printing plate PW is zollcd-up with ^e flexo- the applicator roller 66, which transfers the aqueous/ 

graphic or aqiieoos printing ink which is transfaied by the flexographic ink or coating m^wT«1 to the printing plate 

applicator zoUer 66. Both aqueous and ail*bascd inks and (FJQ. 7), whidi may be a watedess printing plate or a 

coatings are repelled from the non-image areas, and are 55 flcxographic prinrmg plate. When the inkin|/coating appa- 

retained in the ioaage areas. The printing ink or coating is rams is used fn' applying aqueous/fiexographic ink or coa& 

then naasfened from the image areas to an ink or coadng ing material to a waterless printing plate PW, the inking 

receptive blanket B and is ponied or coated onto a substrate roHcr train 52 is not required, and is retracted away from the 

S. printing plate. Because the viscosity of aqueous/ 

For some priming jobs, a flexogcaphic plate PF or a 60 flexogr^hic piiniittg ink or coating inatcrial varies with 

waterless printing plaie PW is mounted over a resilient leai^aanire, it is neccssaiy to heat or cool the aqueous/ 

packing sudi as the blanket B on the blanket cylinder 34. for flcxographic priming ink or eoatix^ material to compensate 

exantple as indicated by phantom lines in printing onit 22 of for ambient temperature variarions to w^^io die ink 

FIG. 5. An advantage of fliis akemarivc embodiment is that viscosity in a prefeceed operating range, 

die watedess piatc PW or the flexogiaphic plate FF are €5 For example, the teaq)ecature of &e printing press can 

resilientty supported over die blanket cylinder by the under- vary from around 60^ F, 15^ C.) in the morning, to around 

lying blankets or other rcsilicatpackiDg. The radial deflcc- S^"* F. ^9^ C) or more in the afternoon. The viscosity of 
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equeous/flexographicpdnting ioj^ or coating malcxial can be $€E are formed on the opposite end portioiu of the appli- 

, marginaDy hi^ when the ambicat lempeiatute of the press cator roller 66 for engaging aid seals 154. 136 (FIG- 12) of 

is near 60* F, 15® C). and the viscosity can be marginally the doctor blade reservoir. The appEcalor roller 67 has 

low when the ambient tempefatare cf the pcess exceeds 85° engraved anilox metering sur&ces 67a and 67B which are 

R (29^ C). Conseqaently. it is desiiat^e to control The S separated by a smooth seal band 67C. 

tcmperatBre of the aqucous/fiexographic printing ink or Refening now to FIG. 12 and HO. 13, the reservoir 70 of 

coaiiag maicrial so dial it will maintain the surface tan- the doctor blade head 68 is partitioned by a curved seal 

pcrature of waterless printing plates wi&in the specified dcmeni 130 to form two separate chaxDbws 70A, 70B, The 

rempetaturc range. Moreover, the ink^coaling material tern- jgaj element 130 is secured to the doctor blade head witWn 

pcrature should be controlled to maintalD the lack of (he lo an annular groove 13i The seal elemem 130 is preferably 

; aqueous/flexogr^hic printing ink or coating maicrial within made of poJyurethanc foam other durable resilient foam 

; a desired range when the ink or coating material is being maicriaL The seal element 130 is engaged by the seal band 

used in connection ^itb flexogr^hic printing processes. thus fonning a rotary seal ^ch blocks die leakage of 

The ^Ucator roller 66 is preferably aa anilox fluid ink or coating material from one rcsovoir chamber into the 

mficering roller which transfers measured amounts of print- other reservoir dtamber. Moreover, the seal band provides 

ing ink or coating material to a plate or blanket The surface an unprinted or nncoared area which separates the printed or 

^ of an aniioK roEcr is engraved with an array of doscly coated areas from each other, which is needed for work and 

! spaced, shallow dqressioBS r^etred as **cd]5". Ink or tumprinttngjot>s or other printing jobs whidi print two or 

coating from the reservoir 70 flows into the cells as the more separate images onto the same substrate. 

I auiloK roller Htms through the reservoir. The transfer surface 20 Ancrthcr advantage of the split appKcator rcdler embodi- 

of the anilox roller is "doctored" (wiped or scraped) by dual ment is that it enables two or mote flexogiaphic inks or 

doctor blades 68A, 68B to remove excess ink or coating coating materials to be printed simulianeously within the 
! material. The ink or coating metered by ihe anilox roller 

^ same lithographic printing unit. That is* die reservoir cham.- 

that contained within the cells. The dual doctor blades 68A, bcrs 70A. 70B of the upper doctor Wade assenihly can be 

68B also seal the supply reservoir 70. ^ supplied with gold ink and silver ink, for example, while th& 

The anilox applicator roller 66 is cyUndrical and may be reservoir diambers 70A, 70B ci the lower doctor blade 

I'i^l constructed in various diameters and lengths, containing assembly can be supplied with inks of two additional colors, 

luj cells of vanoaa sizes and slu^. The volumetric capaci^ of for example opaque white ink and blue ink^ This permits the 

iy, an anilox roller is determined by cell size, sh^ and number opaque white ink to be overprinted with the gold ink, and tiie 

of cells per unit area. Depending upon the intended ^ blue ink to be overprinted with the silver ink on the same 

r-^ I application, the ceil pattcm may be fine (many small cells printing unit on any lithographic press. 

'^i per Unix area) or coarse (fewer large cells pa unit area). Moreover, a catalyse can be used in the upper docmr blade 

|r,D By supplying the ink or coating material through the reservoir and a reactive ink or coating material can be used 

ff ^ inking/coatisg apparatus 10. more ink or coating materi^il ^ in the lower doctor blade reservoir. This can provide various 

can be applied to d)e sheer S as compared with the inking effects, for exanq)le improved dienucal resistance and 

ri, roller train of a lithographic printing unit. Moreover, eolor higher gloss levels. 

lU intensity is stronger and more btillianr because ihe aqueous xbe split a^Iicalor roller sections ^A. 67B in the upper 

ifi or f exographic ink cr coating nvuerial is affiled at a much cradle position can be used to flying two separate inks or 

heavier flmtiuckness or weight than can be ap{died by the ^ coating maCeiiab stmultaneoady, for ezan^eflexogcaphic:, 

lithographic process, and the aqueous or flexographic colors aqueous and ultra-violet curable inks or coating materials, to 

are not diluted by dampening solution. separate surface areas of the place, while the lower applicator 

!C :tefcrahly, the sealed doctor falade assembly 68 is con- roller sections 66A. 66B can appdy an initiator layer and a 

IM structcd as described in U.S. Pat Na 5,176,077 to Howard micro-encapsulated layo* simubaneoosly to separate blanket 

i W. DcMoore, co-inveutcr and assignee, which is incorpo- 45 surface areas. Optionally, the metedngsui&oe portions 66A, 

rated herein by xefctenee. An advantage of using n sealed 66B can be provided with different cell metering capacities 

I reservoir is that fast drying ink or coating ly^tgri^l can be for providing different printing effects which are being 

I used. Fast drying ink or coating material can be used in an printed simultaneously. For example, the screen line count 

open fotmtain 53 (see FIG. 8); however, open air exposure on one half-section of an anilox applicator roBcr is ^efer- 

caoses the water and solvents in the fast-drying ink or 50 ably in the range of 200-^600 lines per inch (79-236 lines per 

coating material 10 evaporate faster, thus causing the ink or cm) for half-tone images, and the screen line count of the 

coating ipatmai to dry premazurely and change viscosity. other half-section is preferably in the range of lOQ-300 lines 

Moreover, an open fountain emits unwanted odors into the per inch (39-118 lines per cm) for overall coverage, hi^ 

press roomu When the sealed doctor blade assembly is weight appUcations such as opaque white. This split arrange- 

utilized, the pomp (F£G. 7) wMdx circulates ink or coating 55 mcntin eonabinalion with dual applicator rolkrs is particQ- 

mntexial to the doctor blade head is prefaably a peristaltic larly advantageous when used in connection with "Vodcand 

pomp, which does not inject air into the feeder lines whidi turn" printing jobs. 

supply the ink or coating reservoir 70 and helps to prevesi Refetcing again to FIG. 8. instead of using the sealed 

the focznation of air bubbles and foam within the ink or doctor blade reservoir assembly 68 as shown in FIG* 6^ an 

coating matfriftl tio open fountain assembly 69 is provided by the fountain pan 

Aji inking/coating appatams 10 having an aUemativc 53 which contains a volume of liquid ink Q or coating 

applicator roller arrangement is illustrated in HQS. 10-13. tnarm'al. The liquid ink or coating material is transfeired to 

Id this aixangcmcnt, the engraved metering surface of die the applicator rolkr 66 by a pan roller 55 which inms in 

anilox applicator rollers 66. 67 are partitioned by smooth contact withinkQ or coating maCBdal in the fountain pan, 

I seal surfaces 66C which separates aflrstengnvedperipheral 65 If a ^lit ^Itcatar roller is used, the pan roller 55 is also 

surface portion 66tA from a second engraved peripheral split and the pan is divided into two pan sections 53Ar 53B 

surface portion 66B. Likewise, smooth seal surfaces 66D, by a s&gasitor plate 53P. as ^o'wn in HG. 16. 
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Jn the altenative cmbodlmenc of FIG. 16, the pan roDer of the applicator roUci 67R provides unifonn, posidvc 

55 is divided into two pan roUor sections 55A, SSB by a cbgngemeot with tide plate. 

ccntKdlyJocate4annuiargroave59.TheseparatQrpJaiB53P Rearing now to HG, 17. an inlangrcoating ap 

is iwdved wirhin and centrally aligned with the groove 59, having an alternative inking/coating assMibW^ 113 is 
but does not touch the adjoining roEcr faces. By this 5 insisHcd in the lower oadle assembly 100 f or applyini? 

arrangement, cwoc^ more mks or coadng BUUfaU Ql. Q2 flexographic or aqocons ink and/or coating material Qioa 

« cont^ed wnhm the open pan secttc^s 55^ S5B for plate or blanket mounted on the blanket cyLder 34. Ins^^ 

transfer by the spht pan roller sections S3a^ 53B. respc^ of using the sealed, dual doctor blade res^oir assembly 68 

bvely- This permits woor moreflcxographicinks or coadng as shown inHG 6, an opco, single doaor Wade anilox roller 
maienaistobeiransfaredtoiwos^atcmiageareasoathe lo asacnibty 113 is supplied with Kquid ink O or coatina 

plate or on the blanket of the same printing unit TTiis contained in an open foon^ pan 117, The Uquid 

arrangement is pamculady advaaUgeous for work and mm ink or coating material Q is transferred lo ihe enaraved 

printing j<*s or other printing jobs which print two or mo^ oansfer surface of the anilox roller 66 as it turasin the 

separate images onto Che same subsirate. f^^^ ^^^^ ^ ^ ^^^^ ^ ^ 

The frame 60 of the inking/coating^jparatus 10 includes 1-5 removed from the engjraved n-ansfer surface by a single 

side suppojrt members 74, 76 which support the appUcator doctor blade 68B- The liquid ink or coating material Q is 

roller 66, gear tnrin 64, gear train 65, doctor blade assembly pumped from an off-press source, for aan^Ie the drum 73 

68 and the drive motor 62. The applicator roller 66 is shown in FIG. 17, through a supply conduit 119 into the 

mounted on stub shafts 63A, 63B which are supported at fountain pan 117 by a pnnp 120. 

opposite ends on a lower <iadlc assembly 100 formed by a 20 ^ ^^^^ 

pairofsjdesupportmon^ surface of the amlox roBer 66 ortends over L entire 

pi 101- Aafls arerecdved peripheral surface. However, for catain printing jobs which 

in roller bearmgs 105, 107 which permit free rotation of the print two ot more separate images onto the same substrate, 

^hcator roller 66 about its longitudinal axis Al (axis A2 for example work and turn printing jobs, the metering 

intheuppercrBdle).Theretainercapsl01,103holdihe5aib tninsfa surface of the anilox appUcator roH^ 

'^^If^'Jll^^^^^^^^f^^^^^^^^^^f?^ tioncd by a centtaUy located, annular undercut groove 66C 

and hold the apphcaior roEcr 66 in paraUel ahgnmcut with which separates first and second metering transfer surfaces 

thcptvot axis X. 66a, 66B as shown inHG. II and EGG. 18. 

TT>e side si^on members 74. 76 also have an q>per TTie single doctor blade 68B has an edge 6ffi which wipes 

ccadk assembly 102 formed by a pah: of side support ^ simultaneously against the split metering transfer surfaces 

members 82. 84 which are vcrticafly spaced with respect to 66B. In this single blade, split anilox roller embodf- 

the lower side plates 78, 80, Eadi cradle 100, 102 has a pair meal 113, it is necessary to provide dual supply sources for 

Of sockets 79, 81 and 83, 85, rcspcctivdy, for holding an example drums 73A, 73B, dual simply lines 119A, U9B 

apphcatcff rolkx 66, 67 for spot coating or inking engage- and dual pumps 120A, 120B, Moreover, the fountain pan 

ment with the pnntmg plate P the plate cylinder 32 (HG. 4) 117 is also split, and The pan 117 is divided into two pan 

°'«'^ M>riiiiiiig phuc P or a blanket B on die blanket seaions 117A. 117B by a separator plate 121, as shownin 

q^Iinder 34. pjG ig.Thc separator plate 121 is centraUy alignedwith the 

Prefeiably, the qyplicatiQr roller 67 (F3G. 8, FIG. 9) die undercut groove 66C but does not touch the adjoining roller 

upper cradle (plate) position is an anilax roller having a ^ faces, 

resilient transfer smface. In the dual cradle arrangement as A&hough the single blade, split anilox ^jplicaior roller 

shown in FIG- 2, the press operator can quickly diange from assembly 113 is shown mounted in the lower cradle position 

blanket inking/'coating to plate inking^coating within (HG. 17), it should be understood thai die single blade, split 

minutes, since it is only necessary to release, rcmofve and anilax appUcator roller afisemhly 113 can be mounted and 

reposition or replace tide ajplicaior roller 66. ^ used in the upper cradle position, as wdl 

The capabilicy to simultaneously print in the flexogr^hic According to another aspect of the present invention, the 

mode, the aqueous mode, ttie watcdcss mode, or the Udio- inldng^coating apparams 10 is ptvotally coupled on horizon- 

gFS^hic mode on different printing units of the same litho- tal pivot pins 88P, 90P which allows die single head, dual 

grafdiic press and to print or coat from either the plate cradle inking/coating apparatus 10 to be mounted on any 

position or the blanket position on any one of the printing 50 lidugraf^piinting unit. RcibriBg to FIG. 9, die horizontal 

units Is lefeired to herein as the IITKOFIEXP* pdming pivot pins 88P, 90P ace momired wdhin the h^ditional 

process or system. UTHOFLEX™ is a trademark of ftint- daa^jcner space 29 of die printing unit and are secnred to the 

ing Research, Inc of Dallas, Tex,, US.A,, exchisivo licensee press side frames 14, 15, respectively. Ercfctably. the pivot 

of the present invention. support pins 88P, 90P are secured 10 the press side frames by 

Refecting now to PIG. 14, aninlting/eoating opparanu 10 55 a threaded fastener. Hie pivot suppon pins are received 

having an inking/coating assembly 109 of an altemative within circular openings 88, 90 which intersect the side 

design is installed in the uppa cradle position for applying support members 74, 76 of the inldn^coating apparatus 10. 

inkand/<» coating to aplate Pon the plate cylinder Thehoacizontal support pins 88P^ 90Pare disposed in parallel 

32. According to this alternative embodiment, an applicator alignment with rotational axis X and with theplate cylindcr 

rolier67R having a resilient transfer surface is coupled to an 60 and blanket cylinder, and are in longitudinal aUlgUDent with 

anilox fluid metering roller which transfers measured each othcL 

amounts of printing ink or coating material to the plate P. Preferably, the pivot pias 88P, 90P are located in die 

Hie aoilox roller HI has a transfer surface construaed of dampcner space 29 so that liie routional axes Al, A2 of the 

metal, ceramic or conoposite material which is engmved with applicator rollers 66, 67 arc elevated with respect to the n^ 

cclisL The resilient applicator roller 67R is interposed in 65 contact pdnls Nl. N2. By that arrangement, the transfer 

transfer engagement with the plate P and the metering point between the appUcator roller 66 and a blanket on die 

surface of the anilox roller 111. The resilient transfer surface blanket cylinder 34 (as showa in HG, 8) and the transfer 
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poiat bccween the app^cacarrollCT 66 and a plate on the plate 
cylinder 32 (as shown in FIG. 5) are above the radius lines 
Rl, R2 of the plate cylioder and the blanket cylinder. 
lespectLvely. This penmis the inldiig^coatLng apparams 10 to 
move doclcwise to retract the applicator roller 66 to an 
aff-iiDpressioii positiOQ tdadve to die blagfrpit cylinder in 
lespome to a single excczmoa stroke of tiie power actaacor 
arms 1(MA. 186A. Similarly, the applicator roller 66 is 
moved comitcrdodcAise to the on-impression operative 
position as shown io FIGS. 4, 5, 6 and S by a single 
retraction stroke of the acmator arms 104A, 106A, req>cc- 
lively. 

Preferably; the pivot pins axe made of seed and the dde 
si^port mcmbczs are made of dunnnum. with the sted pivot 
pins and the aiamimim collar portion bordoring the drcular 
openings 88. 90 fonmng a iou' fidctioa journal By this 
aaangexnent, the inking/coating ifrpaiatus 10 is fredy rotat- 
able dockwise and counterdodcwi5c with respect to the 
pivot pins 88P. 90P. T^icaily. die arc lengdi of rotation is 
approximately 60 mQs (about 1.5 mm). Consequently, the 
inMn^coaclng ^paratus 10 is almost t^^y endoscd within 
(he dampeaer space 29 of the printing unit in the 
onpimpression position and in the off-impression posidon. 

The cradle assemblies 100 and 102 position &e ^licatco- 
roUff 66 Id Inking/coatuig aligrnnent with the plate cylinder 
P or blanket cyiinder; respectively, when the inkisg^coating 
apparams 10 is extended to the operative (on-iroparession) 
^ position. Moreover^ because tbe iddng/ooaobg apparatus 10 
|ij is installed within the dampcncr space 29, it is capable of 
L4 freely rotating through a small arc while extending and 
I P', rcttactiDg withoiic being obstcocted by the press side frames 
"fl or other parts of the isinting press. This makes it possible to 
^ install the inking/coating apparatus 10 on any Hthographic 
kU printing unit Moreover, because of its intonal mounting 
ffi position within the dampener space 2^. the projection of the 
' inking^coating apparatus 10 into the space between prxndng 
l_ units is mifliTnal This assures unrestticted operator access to 
S the psihtiDg unit when the ^licator head is in the operative 
If: (on^impressioD) and retracted (dOT-in^ression) positions. 
As shown in FIO. 4 and HG. 5. movement of the 
inkin^coatuig ^aratus 10 is counterdockwise from the 
'jj retracted (off-impression) position to the opoiadve (on- 
Q impression) position. 

Aldiougb the dampener side installation is ptefetred.. the 
" inkin^coadng apparatus 10 can be ad^ted for c^»etation on 
the ddivay side of the printing unit, with the inldng(coaring 
iq>params being movable fcom a retracted (ofl^impression) 
position to an (xi-imfscssion posidon for engagement of the 
^plicator rdla- with dtber a plate on the plate cyiinda or 
a blanket on the blanket cylinder on the delivery side 25 of 
the pdnting unit 

Movement of the inkhig/coating apparams 10 to ^e 
operative (on-tnqtression) position is produced by power 
acluatOKS, preferahiy doable acting pneumadc cylinders 104« 
106 which have cxiendabLe/rettactable power iraasfo aims 
104A. 106a. respectively. The first pneomatic cylinder 104 
is pi V (X3iOy coupled to die press frame 14 by a pivot pin 108, 
and the second pneumatic cylinder 106 is plvotelly coupled 
to the piess fiame 15 by a pivot pin 110. In response to 
sdcctive actuation of the pneumatic eyUndcrs 104. 106, the 
power transfer ams 104A, 106a are extended or retracted. 
The power transfer arm 104A is pivotally coupled to the side 
support member 74 by a pivot ptn HZ Likewise, the power 
tcansfcr ann 106A is pivotally cot^led to the side support 
member 76 by a pivot pin 114. 

As the power arms extend, the inking/coating apparams 
10 is rotated dockwisc on the pivot pins 88H 90R thus 
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moving the af^licator joUa 66 to the ofif-hnprcsBion posi- 
tion. As the power arms retiact. the inkin^coater apparatus 
60 is rotated coonterdockvdse on the pivot pins 88P. 90P, 
thus moving the applicator roller 66 to die on-impccssion 
5 position. The torque applied by the pneumatic actuators is 
tiao$xmtted to the inMng/coating apparatus ID through the 
pivot pin 112 and pivot pin 114. 

Fine adjustment of the on-impression position of the 
applicator roller relative to the plate cylinder or the blanket 
cylinder, and of the pressmc of roller engagement, is pro* 
vided by an adjostable stop assembly US. The adjustable 
stop assembly 115 has a direaded bolt 116 which is eng- 
agable wifli a bdl crank 118. The bell aank 118 is pivotally 
coupled to the dde stipport member 74 on a pin 120. One 
end of tbe bdi aank 118 is cngagable by the threaded bolt 
116. azid a cam roller is mounted for rotation on its oi^osiis 
end. The stziking point of eogagemcnt is adjusted by rotation 
of the bolt 116 so that the applicator roller 66 is propedy 
posidoned for snkiiig/coatingetigagementwith the plate Por 
^ blanket B and povidcs the desired amount of inking/coating 
pressure when the inklng^coaiing assembly 60 is moved to 
the operative position. 

This arrangement permits the in-line inking^coating appa- 
ratus to operate cffcctivdy without encroaching in the 
25 interonic space between any adjacent printing tmtts» and 
without blocking or obstructing access to the cylinders of the 
printing units when the inklng/coating appaiahis is in tbe 
extended (off-impression) position or retracted (on- 
Impression) position. Moreover, ix^cn the ift-Ene inking/ 
30 coating apparatus is in the ictiacted position, the doctor 
blade reservoir and coating circulation lines can be drained 
and flushed automatically while the printing press is running 
as wcU as when the press has been stopped for change-over 
from one job to another or from one type of ink coating 
3j to another. 

Substrates whtdi are printed or coated with aqueous 
flexographic printing inks require high vdodty hot air for 
drying. When printing a f exographic ink such as opaque 
white metallic gold, it is dways necessary to dty the 
40 printed substrates between printing units before ovapnnting 
them. According to the present invention, the water com- 
ponent on the suiface of the freshly pdtnred or coated 
snbs&ate S is evaporated and dried by hig^ vdodty, hot air 
intemnit dryer and high volume heat and moisnire esctractor 
4$ units 124, 126 and 128. as shown in FIG. 2. no. 4 and FEG. 
5. The dryer/exoractor units 124. 126 and 128 are oriented to 
direct high vdodty heated air onto the freshly printed/ 
coated substrates as they are transferred by the impresdon 
cylinder 36 and the intcimedsace transfer drum 40 of one 
50 printing unit and to anotiia transfer cylinder 30 and to the 
iznpresdon cylinder 36 of the next printing oniL By that 
aixangemcnt, the freshly printed flexographic ink or coating 
material is dried before the subseate S is ovopdnted by tbe 
next printing unit 
55 The high vekxivy, hot air diyer and high perf onnance heat 
and moisture exitador units 124, 126 and 128 utilize high 
vdcdiy air jets whidi sccab and hreak^tq) the moist air layer 
which dings to the surface of each freshly printed or coated 
sheet or web. within eadi dryer, high velodiy air is heated 
€0 as It flows across a resistance heating element within an air 
delivery baffle tube. Hig}i vdodty jets of hot air are dis- 
charged through mult^e airflow apertures into an exposure 
zone Z (FIO. 4 and FKx. 5) and onto the freshly printed/ 
coated sheet S as it is iransfrxred by the impression c^inder 
36 and transfer drum 40, respectively. 

Each dryer assembly includes a pair of air delivery dryer 
heads 124D. 126D and 128D whidi are arranged in spaced. 
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side-by^de rdatbad^p. The high velocity, hot air dryer 
and high perf onsaBce heat and moisture extractor mnts 124, 
126 and 12S are preferably construaed as disclosed In 
co-peodiog U^. f»tcnt application Set No. 08/132384, 
filed Oct 6, 1993, entitled "Hi^ Velocity Hot Air I>ryer", 
to Howard W. DeMooic, co-iavcntor and assignee of the 
present invendoo, and which is iccoiparated hexeln by 
leference^ and which is marlceted by Prinring Rcscsnch. Inc. 
of Dallas, Tex., U.S.A., under its trademailt SUPER BLUE 

The hot moxsturo-laden air displaced from the surface of 
eadi pnntcd or coated sheet is extracted from the dryer 
esqjosuze zone Z and exhausted from the printing unit by the 
high volume extractors 124, 126 and 128. Each extractor 
head indodes an extractor naoifold 124B, UiSE and 12SE 
coupled to the dryer heads 124D. 126D and 128D and draws 
the moisture. vciaiQes, odors and hot air through ^ lon^- 
dinol air gap G between the drya^ heads. Best results are 
obtained when extraction is pofonoed simnltancously with 
drying, ftcfaahly, an extractor is closely coupled to ihe 
exposure zone Z at each dryer locarion as shown in FIG. 4, 
Bttractcr heads 124E, 126E and 12SE arc mounted on the 
dryer heads 124D, 126D and USD, respectively, with Ihe 
lougimdxnal excractcn- air gap G facing directly into Che 
«qposure zone Z. According to this mangcmcnt, each 

'"'^ printed or coatied sheer is dried befcre it is printed on the next 

4J printing uniL 

y The aqueous water-based inJs used in f exographic print- 
M: ingevqwiatc at a relatively moderate tciiipcratuie provided 
H H by the incetunit high velodry hot air dryers/extractors 124, 
] \Z6 and 128. Sharpness and print quality are substaadally 
'H improved since the fiexogra^iic ink or coating material is 
%n dried before it is overprinted on the next printing unit Since 
m the freshly printed ILcxogcaphic ink is dcy, dot gain is 
substantially reduced and back-trapping on the blanket of 
^ the next pchiting unit is virtually elhxunatcd. This intexunit 
C dryin^exiracting arrangement makes it possible to print 
\ f\ flexognpbic Inks such as metallic ink and opaque white ink 
^ on the first pdikting uitit^ and ihen dry-tr^ and oveiptini on 
^ the second and subseqqem printing units. 
'"'^^ Moreover, fbis atrongement permits the first panting unit 
O 22 to be used as a coaier in wMch a flcxographic, aqueous 
y: GET UV*>€arable coating marerial is qyplicd to the lowest grade 
substrate such as recycled p^er, cardboard, plastic and the 
like, to tx^ and seal-in lint dose, spray powder and other 
dcbds and provide a smoother, moro durable prioting sur- 
face which can be ovcipdnted on the next printing unit 

A first down (primer) aqueous coating layer seals-nln the 
surface of a low gmde, rough substrate, for exanqile, 
le-cycled paper or plastic, and inajsoves overpdnted dot 
definition aodprovides better ioklay-down while preventing 
strike*through and show-through. A fiexographic 
UV-curable coating material can then be ^plied down- 
stream over the primer coating, thus producing higher coat- 
ing gloss. 

I^etably, the applicator rolla 66 is constructed of 
composite carbon fiber matcriaLi metal or ceramic coated 
metal when it is used for applying ink or coating material to 
the ^T»nfr^ B or other resiHenl "lati^al on the blanket 
cylinder 34. When the applicator roll» 66 is applied to Che 
plate, it is preferably constructed as an anilox roller having 
a rcsiliatf, compressible transfer suxfacr. Suitable resilient 
roller surface r^^f^'^^g include Buna N synthetic rubber and 
£PDM (terpolymer elastomer). 

It has been demonstrated in prototype testing that the 
inking^coating apparatus 10 con apply a wide range of ink 
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and coating types, including fluorescent (Day Glo). 
pearlescent. metallics (gold, siWer and other metaU), gUtrer, 
scratch and sniff (tmcro-encapsulatcd ficagrance). scratch 
and reveal., luminous, pressure-sensitive adhesives and the 

S like, as well as UV-curable and aqueous coatings. 

With the dampcncr assembly removed from the printing 
unit the inking/coating apparatus 10 can easily be installed 
in the dampcncr space for sdectively applying ficacographic 
inks and/or coalings to a fiaograpMc or waterless pnncing 

^0 plate or to the blanket. Moreover, overprinting of the flcxo- 
graphic inks and coatings can be performed on the next 
pdnting unit since the flexographic inks and/or coatings are 
dried by the high velocity, hot air interunic dryer and high 
volume heat and moiscure excraaor assembly of the present 

15 inventiocL 

Thc flcxograpfaic inks and coatings as used in the present 
invention contain colored pigments and/or soluble <fye$, 
binders whid) fix liie pigments onto the surface of the 
substrate, waxes, def oamcrs^ thickenen and sdvencs. Aque- 

^ ous printing inks predomina&Qy contain water as a diluent 
and^or vehicle. The thickeners which are prdared indude 
algonates, starch, cellulose and its derivatives, for example 
cdiulose esters or eeUnlose ethers and the like. Colodt^ 
agents including organic as well as inorganic pignaems may 

^ be derived ficom dyes which are insoluble in water and 
solvents. Suitable binders include acrylates and/or polyvi- 
nylchloride. 

When metallic iTiVg arc pdnied, the cells of the anilox 
roller must be appropriately sized to prevent the metal 
particles from getting smck within the cells. For example, 
for metallic gold inkr the anilox roller should have a screen 
line count in the range of 175-300 Hues per inch (6S-1I8 
lines per cm). Inferably* in order to kcq> the anilox roller 
cells dear, the doctor blade assemhly 68 is equipped with a 
bristle brash BR (FIG. 14) as set fotth in U^. Pat No, 
5,425,809 to Steven M. Person, assigned ro Howard W. 
DeMoore, and licensed to Itinting Research, Zh& of Dallas, 
Tat, U.SJ^, Mliich is tncarporated herein by reference. 

4Q The inking/coating apparatus 10 ean also apply 
XJV-cnrahle inks and coatings. If UV<atable loks and coat- 
ings arc "Hlfr^. ultra-violer dryer^extractors arc insi^ed 
adjacent to the hi^ vdodcy hot air dryej^extractcr units 
124. 126 and 128, respectively. 

45 It wiU be appreciated that the LITHOFUEX^* printing 
process described herein makes it possible to selectively 
operate a printiag unit of a press in the Hihographic printing 
mode while simultaneously operating anotho- printmg unit 
of the same press in either ihe flexographic panting mode or 

50 in the waterless printing mode, while also providing Ihe 
capability to print or coat, scparaidy or simultaneously 
firom either the plate positioD or the blanks positiofiu The 
dual oradle support arrangemcot of the present invention 
makes it possible to quiddy change over from inking/ 

5 j coating on the blanket cylinder position to inking/coating on 
the place cylinder position with minimum press down-time, 
since it is only necessary torcmove and reposition or replace 
the applicator rcUcr 66 while the inking/coating apparatus 
10 is in the retracted position. E is only necessary to remove 

^ four cap screws, lift the applicator roller 66 from ^eoadle. 
and lepositioa ic in the other cradle. AH of this can be 
accomplished in a few minutes, without removing the 
inJong/coatiDg apparatus 10 from the press. 
It is possible to spot coac or overall coat from the plate 

65 position or fiom die blanket position with flexographic inks 
or coatings on one printing unit and then spot coat cc oveiall 
coat with UV-corahle inks or coatings &om the plate posi- 
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tion or ftom the blanlai positiOtt on aaodjer priming unit Tne metcriiig surfaces of ihe upper and lowef appUcitor 

dudns the same press imu^arcovo. the press operator can rollers have different ceE sizes and volmnetnc capaaaes 

$pot« overall coal ftojtt the piffle for one job. and then spot which accommodate ifao coHSC and fine BetaUic partidw. 

Md/or overall coat from the^aket on the next job. For example, the anilox roller Ul mounted in the upper 

The BOSitioniDii of the applicator roUer relative to the 5 ««« "2 transfers the coarse metallic 

DiSTSS is repeai^Tto a ptedetennined pr«ct particles 140 preferably hasi, s*n«t hne count in the range 

S^Ve pSSiL C^cquenfly, onir^or prinlin?anit of 100-300 lines per meh (3^U8 lm« per^^and *e 

Sfi^W^or altcn^ons may be requtod for the metering surface of fte anflflX roller « imwnted on the 

UnSSn* ptocK^ongh antomatk extension and lower cradle IW which temsf cts the rdaauely fine metallic 

SSSSb^c^diLConnectwawiththccxoil. particIc»142Ftfaab^hf"s^^^^ 
SSTSiSSS, extension to the operative (on- '° of 200-600 lines per inch (79-236 lines pff on). 

SSs^«) p^S and tciraecion to a non^aiive (off- After transfer from the plate to the blantet, the fine 

Session) positlOD can be carried out manually, if desired. metallic i«rddes 142 fonn a toyer over the c^rse metaflic 

fetiie manild embodimfiW. it Is necessary to latch the paitides 140. As both bronze teyers are offset onto Ac 

Sdne/coatingap«itatusl0totiieptesssido&anicsl4.15 substrateS.thclayer of fiMmetamcpaifi.^1^^ 

Se^eSiv^Esression) pTsition. and to mechani- onto the substnie S with the top layer of coarse metjJLc 

«Uy nroTthe inlriDgSng apparams in the off.impicssion panicles 140 providing a teilnrei gtamy appeamc^ The 

SSwSpoS. ' line n«*illicpartides 142 cover the sab tote which 

^eferi^^ntonaS^^^ ^^,^:^'^^T^^^'S: 
^r,t£rZrft^i^r£.T^ » ?S^efinepj^iayerthusprovidcsatextu«d,l.oaze^ 

SSrslI^^to^^'S^^t'tS ^;itL:fi=rSi.ai.nme..canbcuscdf« 

SfL^lams iS^aoDlv iKiiUine ink and/or coating producing a teattared finish. For example, coarse and fine 

^T^ rA^^^i^ simulta! farticles'of me.^^ ^^"S^ffiiS'^eSE 
neoTlv aoDlv^ ixintine inkaod/or coating material to a 25 (peadesccni) and the like, can be sutetitnted fa the metallic 

^at^'*^ f SSTtte Watfet cylinte of the same ^^5^ for producing wUimitedsuxfiK^variahons 

SSi^ tSit^ ^ Sme colflr ii^used by the upper ances and effeets. All of the PfJS?^'S^^S 

SS^w^dicaiorrollers&omtheplatepositionand&om the metalhc pamelea. are prefcrabftr in j!*!*^ 

^ SS^^ shnultaneously'^ the same pdntiDg foon. and have a size 

^ a "doubk bump- or double inking fihns ot coating so an amlox apphcator roller. Otha parucnlate or granute 

layers arc applied^flie substrate S during a single pass of mataiaL far example stone gtit hmng irregular form and 

the substrate thtOH^ the jrinting unit The tadc of the two size, cau be used to good advantage, 

inks or coatiDg materials must be con^aiible for good nj«al particles in idalelet form, which ate good 

transfer dating flie double bump. MMCOVer, the inking^ leflecnas of lig^t, are preferred fcr producing the h ronze d- 

coating ^srams 10 can be used f« supplying ink or jjjj^ ^pearance and effect. However, various tottuied 

coating material to Hat blanket cylinder of arotaty ofket web finishes. wUidi could have ligbt-nflec^e propeities. can be 

press, or to the blanket of a dedicated coating unit. produced by using granular matesials sadi as stone grit 

Af«Eding to cooventiooal bronzing techniques, a metal- jy^Qj^ commonly used toetals indnde copper, zinc and alo- 

Kc (bronze) powder is q>pEed off-l ine to previondy ptiBted ynfa,.m. odief dnctae metala eaa be used, if desired, 

substrate which produces a grainy, textured finish or appear- j^^jje^j^ the coarse and fine panicles need not be made of 

ance. The on-line appKcatiou of teonze material by conven- particulate maleriaL Various effects and texnired 

fional flexographic or lithographic priming will only pro- apneaianccs can be produced by utilizing diverse paiticulate 

duce a smoodi., contmnoas appearance. Howcvp, a psmiy, f„ cf^^^ parliefcs and the fine partides, 

texti«d finish is prcfared for highest quahv sasOaS resoectiveiy. Wrixt, dsba fine or coarse particle ink or 

which, prior to the pesent inveotioa, could only be pro- ^^^^ ^ ^ ^ ^ 

duced by off-line mtfliods. « positiom, and either fine or coarse partlde ink or coating 

Refeimg now to HG. 14 and HD. "f^^ a ftom the tower oadle position, 

coating material ^ ^f!^^^^^'^ ^^^^ Stogoo the^ or sPi&ce finish thatls desired, 

sinmltaneous operation «rf the upper '^^^J^^^ fi^^Se apprecStfiat the last printing unit 28 can be 

rollers 67R. 66 to produce an uneven s«tfe« ^^^i coSS«?f2Sonal inking^eoa^ capabilities which 
. bronzc-like te»un«i or Sf^y'^^e^^^^^ 5° ^^^^^ waietleaJTaquco^a aMflatographic 

t::^S^^T^ SSs^^'t S21:s.vK^mbstta.ns«,fece effects £r e»mple 

The doctor blade reservoir 70 in the upper cradle poatlon " ""Tf " J^S^Uver of coatine material over any 

suppUes bronze Ink or coaling material having relatively P'°^^^^^J^ s^S^S^ specW 

coSc.mcUdj^pattidesl40^I2edm^^^^ « S^^S^y ^^S^gT^SlelS- 

graphic int The ««« Pf^i^^SSSSJ^ bi^a^edi5?.lying.thirifllmofinkorlayerof 

applied to the plate P ^y!^^^^,^^Zrk»Z coISe material ovcrTe fiSuy primed or coated dooble 

in the upp« cradle posmon ^^^"^^^^^ S^S^ly while th7s,S^ is on the imp««- 

erachic and/or troDze ink or coaoog mar cn a t naving rcia- uuui^ " " 

az^oUQ ^ ^ necessary to remove tbe SUPER BLUE® flexible 
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covcriBg &om the dclivciy cylioder 42, and it is also 
occessaiy to modify or conval the delivery cylinder 42 for 
inkmg/coatkg service by mounting a plate or blantec B on 
the delivery cylinder 42, as shown in HG. 3 and FIG. d. 
Packing material i£ placed under dsc plate or blanket 5 
lhaeby paddi^ the plate or blanket B at the correa packcd- 
to-pdnl radial clearance so iJiat ink or coating material will 
be printed or coated onto the freshly printed subsnate S as 
ic transfers through fee n^) between the plate or blanket B on 
the converted deUvety cylinder 42 and the last in^essioa 
cylinder 36. According to this anangcmcnt. a freshly printed 
or coated substraie is overprinted or overcoaied witfi a third 
film or layer of ink or coating material simultaneously while 
a second film or layer of ink or coating Tnaffrial is bemg 
over-princed or ovcx-coated on ihe last impression cylinder 

The aiixOiacy inking^coaiing appaiatus 97 and the con- 
verted or modified ddxvery cylinder 42 are moanted oo the 
delivery drive shaft 43. Tlxe inking/coatiDg apparatus 97 
includes ao applicator roller, preferably an anilox ai^Hcator ^ 
roller 97a, for supplying ink or asating material 10 a plate 
or blanl^t B on the modiflcd Of converted delivery cylinder 
42. The ia-liae intmg^coating appantus 97 and the modified 
or convoted delivery cylinder 42 are pieferabiy constructed 
as described in U^, Pat No. 5,176,077 to Howard W, ^ 
DeMoore (co-inventor and assignee), which is hocby incor- 
poiaied by reference. The in-line inkmg/coating apparatus 
97 is manufactured and sold by Printing Research. Inc. of 
Dallas, Tex., U.S J^^ under its trademark SUPER BLUE EZ 

Altcx The delivery cylinder 42 has been modified or 
converted for inkin^coating service, and because of the 
reduced nip cjearance Imposed by the plate or blanket the 
modified delivery cylinder 42 can no longer perform its 
original function of guiding and iransfaring tbe freshly 35 
printed or coated substrate. Instead, (he modified or con- 
verted delivery cylinder 42 functions as a part cf ihe 
inkifig/coatiag apparatos 97 by printing or coating a third 
down film of ink or layer of coating material onto the freshly 
printed or coated substrate as it is simultaneously printed or ^ 
coated oa the Last ioapicssion cylinder 36. Moreover, the 
mutual tack between the second down ink fUm or coadng 
layer and the third down ink lilm or coating layer causes die 
overprinted or ovocoated sot>scca£e to ding to the plate or 
blankec thus ^iposing or resisting separation of die sub- 45 
strate from the plate or blajoket 

To remedy this pcoblcuL a vacuum-assisted Transfer app^ 
lams 99 is mounted adjacent the modified or converted 
ddivery cylindo* 42 as shown in HG. 3 andHG. 4. Another 
jHupose of the vacnnixMSsisted transfer apparaois 99 is to 50 
separate the freshly owprinted or OYcrcoatcd tdple bump 
substrate from the plate or blanket B as the substrate 
transfas through the nip. The vacuum-assisted uausfer 
apparatus 99 produces a pressure differential across the 
freshly ovctpdmed or ovcrcoated sobsnaie as it tranrfeis 55 
through the n^, thus producing a separation force onto the 
substrate and providing a dean separation from the plate ct 
yi[»^VfT B. 

The vacuum-assisted transfer apparams 99 is preferably 
constructed as described in U^. Fat Nos. 5,113^55; 5,127, eo 
329; 5,205^17; 5^8391; 5243,909; and 5.419m att to 
Howard W. DcMoorc, co-inventor, whidi are incorporated 
herein by reference. The vacuum-assisted transfer apparatus 
99 is manufactured and sold by Printing Kcscarch. lac. of 
Dallas, Tex.. XJSJi. Under its trademark BACVaC®. 65 

Although the present invcntian and its advantages have 
been described in detail, it should be understood that various 



changes, substzmtions and alterations can be made herein 
without departing from the spirit and scope of the present 
invention as defined by the appended claims. 
What is daimcd is: 

1. A method for pdndag in a rotary offset press of the type 
including first and second printing units, die first printing 
unit having a flexographic printing plate, a blanket, an 
impression cylinder and inking/coating applicator means for 
applying aqueous or fiexographic printing ink or coating 
material to the fiexographic printing plate and/or to ttie 
blanket, coursing the following steps perfoimed in suc- 
cession in the fiisc printing unit 

applying a first spot or overall coating of aqueous or 
fiexogra{^c printing ink or coating material to the 
fiexographic printing plate; 
transfeizing die aqueous or fiexographic prinring ink or 
coaling mataial from tbe fiexograpbic printing plate to 
the blanket; 

applying a second spot or overall film of aqueous or 
ficxogr^>hic printiag ink or-layer of coating material to 
the blanker, 

transfcni&g ink or coating r^Jitgnat from the blanket to a 
substrate as tbe substrate is transforcd through the nip 
between Hhfi blankec and die impression cylinder: andL 
drying Uie aqueous or fiexograj^c ink or coating material 
on the freshly printed or coated substrate before the 
substrate is printed, coated or otherwise processed on 
^e second printing unit 

2. The printing method as defined in daim 1, inclndiDg the 
steps: 

applying a primer coating of an aqueous os fiexographic 
ink or coating va^*^^^ to a substrate in the first printing 
unit; 

ir^fiping and sealing particulate material such as dust, lint, 
anti-offset spray powder and the like under the primer 
coating; 

drying the ptimer coaxing on the substrate before the 
substrate is printed ac coated on die second printing 
unit; and, 

overprinting the freshly coated substrate in the second 
printing uniL 

3. The printing medxod as defined In daim 1, 
wherein the drying step is performed by directing heated 

atr onto the freshly printed or coated substrate while the 
freshly printed or coated substrate is in contact with Hie 
iisficession cylinder of the first printing unit. 

4. The panting method as defined in daim 1, induding the 
steps: 

transfcning the freshly prinred or coated substrate to an 
intermediate transler cylinder disposed between the 
first and second printing units; and» 
drying the freshly printed or coated substrate while said 
substrate is in contact wUh the intermediate transfer 
cylinder. 

5. Tt» printmg mediod as defined in daim 1. wherein: 
the drying step is performed by directiflg heated air onto 

the freshly printed or coated substrate while the freshly 
printed or coated substrate is in contaa wiOi an impres- 
sion c^der in the second printing unit 

6. The printing method as defined in claim 1. wherein the 
diying step is petformed by directing heated air firom a dryer 
onto the freshly primed or coaxed substrare, and induding 
the step: 

«xxiacting hot air« moisture and vcdatfies from an exposure 
zone between the freshly printed or coated substrate 
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and ilxe dryer while the freshly priDted or coated 
substrate is in contact with die iir^rcssioa cylindi^ of 
the first printing uoiL 

7, The printing method as defined in claim h including Ihc 
steps: 

transferring the freshly pzioted or coated substrate to an 
interme^^e transfer cylinder disposed between the 
first and second panting miits; 

directing heated air from a dsycr onto the freshly prinicd 
or coated aubstcare while said substrate Is in contact 
with the intermediate transfer cylinder; and, 

extracting hot moistnre and volatOes firom an oKposuie 
zone between the freshly printed or coated substrate 
and said dryer while the freshly pri&ted or coated 
substrate is in contact with the intencediate transfer 
cylinder. 

8, The prifitiBg method as defined in daiml^indudingthe 
srcps: 

ttansfernng the freshly pmted or coated substrate to an 
inqsession cylinder on the second printing nnit; 

dfrecting licated air from a dryer onto dtte freshly printed 
or coated substrate while said substrate is in contact 
with the iinpressioa cylinder of the second primiag 
unit; and, 

extracting hot ajTr moisture andvoilatiles from an exposure 
^ zone between the freshly printed or coated substrate 
and said dryer while said substrate is in conuia with the 
yJ in^s&ioo c^inder of the second printing unit 

9, A mefliod for providiiig an uneven printed or coated 
I H layer on a substrate in a rotary offset pdntzng press of the 
" : type inctading a panting uxdi having a plate cylinder, a 
'-^ flcxogr^hic printiiig plare mounted on the plate cylinder, a 

hp Maniffg cylindez; a plate or blanket mounted on &e blanket 
fTi cylinder^ an zn^Kression cylinder and i^plicaxor means for 
^ applying aqueous or flexognphic printing ink or coaling 
^ material to the flexognphic printing plate and/or to the plate 
Q or ^*ig«lfgt; on ^e blanket cylindo-, compnsing the feUou'itig 
I fi steps performed ia succession in the printing unit 
X' applying a first down layer of aqueous or fiexogr^hic ink 
Q[ coating m a*^^"^^ contaimag relatively coarse par- 
£ tides to tihe flexogr^hic plate; 
p transferring the rdadvely coane panide printing inlc or 
=^1 coating noaieaal from fiescgraphic printing plate to 
the plate or blanket on the blanket cylinder; 
applying a second down layer of aqueous or flestographic 
pHnring ink OT coati&g material containing relatively 
fine partides onto titic rdativdy coarse partide pdntiflg 
ink or coating maierial; 
transfeznng the coarse and fine partide ink <x coaiing so 
TiMrrmai from thc blaoklBC QT pUte oa the bSaoket 
cylinder onto a substrate as the substrate is tnmsfened 
through ^ nip between the blanket cylinder and the 
ijx^ssioD cyHnder; and, 
drying the freshly printed or coa^ substrate before the 55 
freshly printed or coated substrate is subsequently 
printed, coated or otherwise processed. 
10. Thc method as set fonh in claim 9, wherein the coarse 
and fine particles cozx^irisc a metal selected from thc groap 
inclnding copper^ 2inc aud aluminum. 

IL The method as set forth in daxm 9« wherein the coarse 
and fine paxticks comprise a non-metallic material selected 
from the group consisting of mica, silicon, stone grit and 
pLofitic. 

12. Tlic method as set fonh in doim 9, wherein the coarse 
and fine partides course diverse particalate matetials, 
respectivdy. 
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13. A method for printing or coating a substrate on the last 
printing unit of a rotary offset printing press of the tape 
induding a plate cylinder, a printing plate motznted on the 
plate cylinder, a blanket cylindex. a plate or blanket mounted 
on the blanket cylinder, an impression cyliadet, inking/ 
coating apparatus for applying printing ink or coating mate^ 
rial simuicaneously or separatdy to thc fiexographic printing 
plate and/or to the plate or blanket on the blanket cylinder, 
and induding an inking^coating cylinda moautcd adjacent 
the last printing unit for printing a film of ink or layer of 
coating material over a freshly printed substrate, conqirising 
the steps: 

applying a first down film of printing ink or layer of 

coating material to the printing plate; 
transfcaing printing ink or coating naatedal from the 
printing plate to a plate or blanket on &c blanket 
cylinder; 

applying a second down film of piindng ink or layer of 
coating material over the first down film or layer on the 
plate or blanket on the blanket cylinder; 
transfciring ink or coating mateiial from (he blanket or 
plare on die blanket cylinda onto a substrate as the 
substrate is transferred through tire nip between the 
blanket cylinder and the in^uession cylinder; and 
simultaDCOUsly printing a dilxd down film of printing ink 
or layer of coating material over the second down film 
of ink or layer of coating material while the second 
down film ox layo* is bdng printed or coated on thc la^ 
impression cylinder: 

14. Amethod for printing or coaling a substrate in a rotary 
offset printing press of the type including a printing unit 
having a plate cylinder, a flcxographic priming plate 
mounted on the plate cylinder, a blanket cylinder, a plate or 
blanket mounted on the blanket cylisder; an impressitw 
cylinder^ and inkin^coating apparatus for applying fiexo- 
gr^hic or aqueous printing idc or coating material to the 
fiexogra{^c printing plate and/or to the plate or blanket on 
the blanket cylinder, composing the following steps; 

Inlying a fint down film or layer of fiexographic or 
aqueous printing ink or coating material co Che flcxo- 
graphic printing plate; 
transferring printing ink or eoating material from the 
flcstographic printing plate to the plate or blanket on the 
blanket cylinder, 
flying a second down film or layer of aqueous or 
fiexographic printing ink <x coating noaierial ovtf the 
first dowel film or layer on thc plate or blanket on thc 
blanket cylinder, 
transfcning ink or coating material from the blanket or 
plate on the blanket cylinda onto a substrate as the 
substrate is uansfored through thc mp between thc 
blanket cylinder and thc rixiprcasion cylinda; and, 
drying the fr?eshly primed or coated subsnate before the 
substrate is subsequently primed, coated or otherwise 
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15. Amethod of printing or coating a substrate in arocary 
offset prinring fsess as set forth in daim 14. ix4ieteitt the 
printing is Aie last printing unit of the rotey offset 
printing press and a delivery ^linder is mounted on the last 
printing unit for transferring the freshly printed substrate 
along a subsficatc travd path, induding the stqps: 

modi^g the dcKvery cylinder by moundng a plate or 
t>lanket on the delivery cylinda; 

transferring ink or coating material to the plate or blanks 
on the modified delivery cylinder, and 
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transfening a tiikd dowa film or Jayer of aqueous or 
flcxograpbic pnnttng iiik or coating matmal from the 
plate or blanket over the second down film or Jaycc 
simultaneously while the fresMy printed or coated 
substrace is on the la£t imprcssian cylinder of the last 
printing unit. 

16, A method for lotaiy offset printing as defined in any 
one of daims !• 9. 13 or 14, induding tiie steps: 
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drculatiag liquid inlc or eoating material &om a supply 
container to said inMng^coating applicator means and 
from said inking^coatlng qiplicatm' means to the supply 
container and, 

headng or cooling the liquid ink or coating material as it 
is circulated. 
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[57] ABSTRACT 

A fciracublc iu^'liuc inking/coaiittg apparaws irdii apply 
either Spot or overall. inkiog^coatins miUcrial to a plate 
uod/or 3 blaiikct oo the first printing unit or on any coo« 
sccuijve pn'ncing uait o£ any rotaty offset printing press. The 
inking/coaiinj^ apparanis is ptvotally mounted wiihin the 
coDveaiional dampcacr apace of any lithographic prialing 
unit. The aqueous component of the flexograpbic pfioling 
ink or aqucous coaling msicriul is evaporated and dritd by 
high velocity, hot air drycis and high performance heat and 
moi&nirc e?nactors so dial the aqueous or ilcxograpbic ink 
or coaling material on a freshly printed or coated sheet is dry 
and can be dry-ifappcd on the next printing unit, Tbc 
inking/coating apparatus includes dual cradles that support 
&rst and Second applicator rollers so tU/ii the ioking/coabng 
appumtuh can apply a dnuhtc bump uf aqucous/tloxoj^raphic 
Of UV-curablc printing ink or coating maicrial 10 a plate on 
the plate cylinder, while simultaneously applying aqueous, 
flcxograhic or U V^urablc priniiin^ ink or coating tnalerial io 
a plate or a blanket on tbc blanket cylinder, and ibcttiaflcr 
onto a sheet as the sheet is iranifcrrcd thfotsgh.lhc nip 
between the htanket cylinder and the irnprewion cylinder, A 
triple bump is printed or coaled on the last prioiiug unit with 
the aid cf an impresiiion cylinder inking/coating unit. 

26 Claims^ 15 DrMwlng Sheets 
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RETRACTABLE PlUNTrNG-COATING UNIT 
OPERABLE ON THE PLATE AND BLANKET 
CYLINDERS SIMULTANEOUSLY FROM THE 
DAMl'liNER SIUK OF THE FIRST PRINTING 

UNIT OR ANY CONSECUTIVE PRINTING 
UNIT OR ANY ROTARY OFFSET PRINTING 
PRESS 

CROSS liBFERENCE 'J O OTHER 
APPUCAnONS 

This upplicatioa is a continuauoa-in-pan of prior Appli- 
cation Stir. No. 0S/53S,422 filed OcL 2. 1995, dow aban- 
doned by invcniais Howard W. DcMoort, Kon&ld M, 
Rcndlctnan and John W. Bird whicb in lurn wui i 
conimuaiion-in-pBTi of prior parcoT application Ser. No. 
08/435,798, liilcd "Retractable Inking/Coating ApparaiiLs 
Having Ferris Movement Beiwcco Friniiiig Uails*'. filed 
May 4, 1995 by the sumc inventors for which priority benefit 
under § 120 is claimed. 

FIELD OF THE INVENTION 

This invcTjiion relates gencially to sbcct-fed or web-l'cd, 
rotary offset liihcigraphic printing presses, and more 
parliculariy, lo a new and improved inkirigycoaiing apparatus 
for the in-line application of aqueous or flcxographic print- 
ing inks, primer or protective/decorative coatings applied 
simultaneously lo ihc plate aud bliinkci of tbe first or any 
consecutive prinuDg vnil of zmy Uthcgraphic priating press. 

BACKGROUND OF TIIE INVENTION 

ConveniioDttl sbcet-fcd, rotary oflset priniiau picsscs 
typically include one or more priming units tbrough whicb 
individual ihccts arc fed and printed. After the last printing 
unit, frcsbly prinUrd .sheets arc transferred by a delivery 
conveyor to the delivery end of the press wbcre the frtshly 
printed and/or coated sheets arc collected And stacked uni- 
formly. In a typical sbeel-£cd, rcttary offbct prinfing press 
such as the Heidelberg Speedma&lcr line of pitshcs, the 
delivery conveyor includes a pair of endless chains carrying 
grippcr baj^i with gfipp*r fingers whicb grip and pull freshly 
printed sheets Itotti the last impression cylinder and convey 
[be sheets to tbe sheet deliver)' stacker. 

Since the inks used wiih sheet fed rotary oflsei printing 
presses arc typically wcl and iacky» special precautions must 
be taken to prcvcDt marking and smearing of the freshly 
printed or coaled sheets as itic sheets are transferred from 
one printing unit to another. The printed ink on the surface 
q£ the sheet dries, rctatively slowly and is easily 5tl)e'iircd 
during subsequent transfer bcnvecn printiDg units. Marking, 
smearing and smudging can be prevented by a vacuum 
assisted sheet transfer :ipparaius dn JcKcribcd in the follow- 
ing U.S. Pat. Nos: 5,113,255; 5.127329; 5,205;>17; .^,22S. 
391; 5^43,909; and 5,419,254, all to Howard W. DcMoore, 
co-invenlor, and manufactured and sold by Printing 
Research, Inc. of Dallas, Tex., U.S. A. under its trademark 
BACVAC^. 

la some printing jobs, ollictiing is prcvctitcd by applying 
a protective and/or decorative coating material over adi or a 
portion of iJic frwhly printed sIiccLs. Some coatings are 
formed of a UV-cUrable or waicr-tlispcrscd resin applied a& 
a liquid solution over the licshly primed sheets to protect the 
ink from ofisetting or set-off aiid improve the appearance of 
Ltic freshly pritited shcctf;. Such coatings a.rfc particularly 
desirable when decorative or protective (inishcs ore applied 
in tbe printing of posters, record jackets, brochures, 
magazines, folding cartons and tbe like. 
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DESCRDPTIOK OF THE PRIOR ART 

Variotis arrjingemenis have been made for applying the 
coating as an in-line -printing operation by using the last 

^ priming unit of the press as the coaling application unit. For 
example, U,S. PaL Nos. 4,270,483; 4,685,414; and 4,779, 
557 disclose coating apparatus v.'faich can be moved into 
position to pcnnit the blanket cylinder of the last printing 
unit of a printing press to be used lo apply a coating material 
over the freshly printed sheeU. fn U.S. Pat. No, 4,841,903 
(Bird) (here are disclosed coaling apparams which can be 
selectively moved between the plate cylinder or the blanket 
cylinder of the last printing unit of the press so the last 
priniing unit can only be used for coating purposes. 
However, when coaling apparatus of these types arc being 
used, the last printing unit cannot be used to pant ink to the 
sheets, but rather can only be used for the coating operation. 
Thus, while coating with this type of in-lioc coaling 
apparatus, the printing press loses the capability of prictiag 
on the last printiog unit as it Is converted to a coatiu^ unit, 
'rhc coaler of U.S. Pat. No. 5,107,790 (Sliker el al) is 
retractable along an inclined rail for extending and retracting 
a coaler head into engagement wiih a blanket on the blanket 
cylinder. Because of si7fi, the rail-rerractahle co.ifer can 

25 only be installed between the last priniing unit of the press 
and the delivery sheet stacker, aud cannot be used for 
iiiierunit coating. Tlic ooatcr of U.S. Pat. Ko. 4,615,293 
(Jahn) provides cwo separate, independent coatcrs located on 
the dampencr side of a convened printing unit far applying 

50 lacquer lu a plate and to a rubber blanket. Consequently, 
although a pldic and blanket are provided, the coating unit 
at Jahn's press is rcsiricvcd to a dedicated coating opera don 
only. 

Proposals have been made for overcoming the loss of a 
3S printing unit when in-line coating is used, for example as set 
forth in U.S. Pat. No. 5^76,077 to Howard W. DeMoore 
(cQ-invcnior and assignee), which discloses a coating appa- 
ratus having an applicator roller pos-itioncd to apply the 
coating material to the freshly printed sheet while the sheet 
^0 is still on the last impression cylinder of the press. This 
allows the last printing ttnit to print and coat simultaneously, 
so thai no lae>s of printing unit capability results. 

Sonic convenuonal coalers arc rail-mounted and occupy a 
large amount of press space and reduce access to the press. 
^- iilaboraic equipment is needed for retracting such coatcrs 
from Ihc operative coating position lo the inoperative 
position, which reduces access lo the priniing unit. 

Accordingly, ibcrc is a need for an in-line inkiag/coaiing 
apparatus which does not ttsuii in the loss of a printing unit, 
does not extend the length of the press, and which can print 
and coal aqueous and llcxographic inks and CO tiling matc- 
riais siraultaacousiy onto the ptatc and blanket on any 
lithographic priming unit of any Uthographic printing press, 
including the firsi printing unit. 

OBJKCi-S OF 'iUE iNVKNTlON 

Accordingly, a general object of the present invention is 
to provide improved inking/coating apparatus which is 

SQ capable of selectively applying ink or coating malcrial to a 
plate on a plate cylinder or ink or coating material to a plate 
or blanket on a blaokcl cylinder. 

A specific object of ihc present invention is to provide 
irnprovcd inking/coaling apparatus of tbe ch.iracter 

65 described which is extendable into inldng/coatini; engage- 
ment with cither a plaic on a pbtc cylinder or lo a plate or 
blanket on a blanket cylinder. 
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A reUicd objcci of the present invcmioo is to provide 
improved inkiiifi/coating apparatus of the character 
described which is capable of being mounted on Any liiho- 
graphic printing uolt of ihc press and docs aoi interfere with 
operREor access to the plate cyliuder, bUii}£ct cylinder, or 
fldj;iccni printing uniut. 

Annihcr objcci of the prcscnl invention is lu pmvidt 
Improved ioking/coaiiiig apparatus of tbc character 
described* which can be moved from an operative inking/ 
coating engagement position adjacent lo aplaic cylinder or 
u blanket cylinder to a non-opcraiive, rctracicd posiUoa. 

Still another object of lUe picscni invention is lo provide 
improved inking/coating apparatus of the ch&ractcr 
described* which can be used for applying aqueous, flexo- 
graphic and ultra-violet curable inks and/or coatings in 
combination with lithographic, Ucxographic and waterless 
printing processes on any rotary ofiset priming press. 

A related object of the prescni inveniion is to provide 
improved inking/cnaiing upparuliw of the charawlor 
described which is capable of applying aqueous of flexo- 
graphic ink or coating material on one printing unit, for 
example ihc first priating unit, and dryu3g the ink or coaling 
material before ii is printed or coaicd on the next printing 
unit so that it can be overprinted or ovcrcoaicd immediaicly 
on the next printing unit with waterless, aqueous, flcxo- 
grapliic or lithographic inks or coaling materials. 

Yet snoihcf object of the present invention is to proxide 
improved inking/coating apparaius for use on a multiple 
color rotary offset pritiling press; that ciu apply ink or 
coating m&icrial separately and/or simultaneously lo the 
plntc and/or blanket of a priming unit of tbc press from a 
single operative position, and from a single iriking/coatine 
Apparatus 

A reluted object of (ht present invention is to provide 
improved inking/coating apparatus of the character 
described, in which virlually no printing unit adjustment or 
alteration is required when the inking/'coaling apparatus is 
converted from plaie to blanket printing or coating and vice 
versa. 

Another object of the present invention is to provide 
improved inking/uoaling apparatus that can be opcraMy 
mounted in the dampcner space of any Uihographic printing 
unit for inking/coaling engagcmcni wiih either a plate on a 
plate cylinder or fi plate or blankei nn a blanket cylinder, and 
which does not interfere with operator movement or activi- 
ties in the iniefUfiit space between printing units. 

SUMMARY OF THE IKVEN'HON 

Tlic foregoing objects arc achieved by a retractable, 
in-line inking/coating apparatus which is mounted on the 
dampcner side of any printing unit of a miary oITscl prcRS fOf 
movement between an operative (on-impressioo) inking/ 
coating position and a retracted, disengaged (off- impression) 
pnsiLion. Tht inking/cn«ling apparala*; includes an applica- 
tor roller which is movnblo into and out of engagement witb 
a plate on a plate cylinder or a blanket on a blanket cylinder. 
The inking/coating applicator head is pivoially coupled to a 
printing nnii by pivot pins which arc mounted on the press 
&idc frames in tbc traditional dampcner space of the printing 
unit in parallel alignment wiib the plate cylinder and the 
blanket cylinder. This danapeiicr space mouniing arraagc- 
mcnt allows the inking/coating ;init to be installed between 
any adjacent printing units on the press. 

In tbc preferred embodiment, the applicator hcod includes 
vertically spaced pairs of cradle members with one cradle 
pair being adapted for supporting an inking/coaling appli- 
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caicr roller in alignment with a plate cylinder, and the other 
cradle pair supporting an inking/ccaUng applicator roller in 
alignment with the blanket cyliadec, respectively, when the 
applicator bead is in the operative position. Because of the 

5 pivotal support provided by the pivoi pins, the applicator 
head can be extended and retracted wjihin the limited space 
available in the traditional dainpeDer space, without restrict* 
ing operator access to the printing unit cyUndeis and without 
causing a printing unit to lose its printing capability. 

3^ When the inldng/ooating apparams is used in combination 
with a flcxograpbic printing plate and aqueous or flcxo- 
graphic ink or coating material, the water component of the 
aqueous or fLcxographic ink or coating material on the 
freshly printed or coated stieet is evaporated and dried by a 
high velocity, boi air interunit dryer and a high volume heat 
and moisiure extractor assembly so chat the freshly printed 
ink or coaling material ib dry before the sheet is printed or 
coated oit the next printing unit. This quick drying process 
permits a base layer or fikn of ink, for example opaque while 

2^ Of metallic (gold, sih-cr or other mcfallics) ink to be printed 
on the first printing unit, and then overprinted on the next 
priming unit without back-trapping or doc gain. 

Tbc cnastruction and operation of the pKgcni invention 
will be undcibtood from the following detailed description 

^' taken in conjunction with the acoomp any ing drawings which 
disdOttc, byway of cjcanjple, the principles and advantages 
of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 

FIG. 1 is a pcr^peaive view of a sheet fed, rotary offset 
printing press having inking/coaling apparatus embodying 
the present invention; 

FIG. 2 is a simplified perspective view of the single head, 
35 dual cradle inking/coating apparatus of the present inven- 
tion; 

FJG. 3 is a schematic side elevationnl view of tbc printing 
press of FIG. 1 having single head, dual cradle inking/ 
coating apparatiis installed in the traditional dampener posi- 
^ lion of the first, second and last printing unila; 

FIG. 4 is a simpHGed side elcvational view showing the 
single bead, dual cradle inking/cualing appttruLub in the 
opcralive inking/coalir»g pObilion [or simultaneously print- 
ing on the printing plaie and blanket on the fourth printing 
unit; 

FIG. 5 is a simplified side elcvational view showing the 
single head, dual cradle inking/coaiing apparatus in the 
operative position for spot or overall inking or coating on the 
blanket of the first priming unit, and showing the dual cradle 
inkiaji/cbating apparatus in the operative position for spot or 
overall inking or cuming on the printing plate ot the Sccund 
printing unit; 

FIG, 6 is a simplified side elcvational view of ihe single 
35 head, dual cradle inking/coaling apparatus of FIG. 4 and 
FIG. 5. p^riiaUy broken away, showing the single head, dual 
cradle inking/coau'ng apparaius in the operative coaling 
position and having a scaled doctor blade reservoir assembly 
for spot or overall coating on the blanket; 
(15 FIG. 7 is a schemBlic view showing a beat exchanger and 
purnp assembly connected to the single head, dual cradle 
inking/coating apparatus for circulating temperature con- 
trolled ink or coating material lo the inking/coating appa- 
ratus; 

65 FIG. 8 is a sid* clcvaiional view, partially broken away, 
and similar to FIG. 6 which illustrates an alternative coaling 
head arrangement; 
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FIG, 9 is a simplified elcvaiional view of a printing uait sbecL-fcd or wcb-fcd, rotary oifect printing ptcs&, bcreii] 

which illustrates pivotal coupling of tbe inking/coaling gencraJly dcsigaiied 12, In ihis instaocc, as shown io FIG. 

iippaiaius OD the priming unit side frame mensbcrs; 1, the iokiDg/coating appiuaius 10 is insulicd in n four unii 

no. 10 is a view similar to FIG. 2 ia vyfaich a pair of split «>^«y offset priDiing press 12, such as ihai manufactuicd by 

applicator rollers arc mounted in ihc upper aadlc and lower - Heidelbcrgcr Dnickmaschiacn AG of Germany under iis 

cradle, respectively; dcsignaion Hcidelbetg Speedmasicr SM302 (40", 1 02 cm). 

HG. II is a side clcvauoaal view of a split appUcaior Tbc press 12 includes a press frame 14 coupled at one end, 

roller, Herein tbe lighit cod, to a sbcet feeder 16 from wliicb Khccis» 

Fin. 12 is a perspective view of a doctor blade reservoir designated S, are individually ^od scqucalially fed 

which Ls centrally partidoncd by a seal cUmenl; into Ihe press, and ai the oppo«te end with a sheet de ivery 

. , . L > stacker 20 in which the freshly pnnicd sheets arc collected 

HG. 13 is a scciiona^ vxew ^ho^ug sealing engasement ^^^^^^^ Interposed between tbe sheet feeder 16 and the 

of the ,spht applicator roilcr against the partiuon seal clcmenl ^^^^^ ^^^^^^ ^^^^^ ^0 arc four substantially identical 

of HG. 12; printing units 22, 24, 26 nod 2S which can print four 

FIG. 14 is a view similar to FIG. 8 which illusiratcs an 35 different colors Onto the sheets as ibcy arc transferred 

alternative inldng/coaiing embodiment; ttirougb the press 12. The printing uniis are housed within 

FIG. IS IS a simplified «ideclcvational view of a subUratc printing ioweni Tl, '12, T3 and T4 Eurmcd by side frame 

which has a bronzcd-likc finish which is applied by simul- members 14, 15. Each printing tower bas a delivery side 25 

Lancous operation of the dual applicator roller embodiment and a dampener side 27. A daoipencr space 29 paiTially 

of FIG- 14; * 2D enclosed by the side frames on the dampcncr side of the 

FIG. 16 is a side elevation al view, partly in section, of a priming unit, 

pan roller having separate iraaster surfaces mounted on a As illustrated, ihc printing units 22, 24, 26 and 28 are 

split fountain pan; subsiantialJy identical and of conventional design. The fiist 

FIG. 17 is a simplified side clcvarionaJ view of tbe dual „ priming unit 22 includes an in-fced iransl'er cylinder 30, a 

cradle inking/coatiflg apparatus, parually broken aw-Ay, plate cybsdct 32, a bUnkci cylinder 34 and an impression 

which aiusiraies an alternative inking/coating bead appara- cylinder 36, all supported for ftDlatxon id parallel ahgnmcnl 

lus featuring a single doctor blade assembly, anilox appli- b<^i*ccn tbe press side frames 14. 15 which define prmiing 

calor roller rnoianied on the lower era die; 4ind iini I towers T1.T2,T3 and T4. Each ol the first I hrceprmlmg 

FIG. 1» is a side elevational view, partly in section, of a 3^ J"^^ ^2 24 and 26 have a transfer cylinder 38 disposed to 

single doctor blade anilox applicator roller ^<^mbly having ^^.^-^^^ y I^f f f K 

separate transfer surfaces, ^d a ^lit fountain pan having ^^^^ transfer ihc fresh y printed sheets ^ the 

.cE^iatc fountain eompmrnents, with the separate fountain P^'^^ ^ intermediate tr.nsfct drum 40, 

compartmenu; being supplied with different inks or coating 'Itie last pnoting unit 28 includes a delivery cylinder 42 

mmcrials Ixom separate oH-preiS sources. 35 mounied on a delivery shaft 43. llie dcl^cry cylinder 42 

supports the freshly printed sheet 18 as ii is transferred from 

DETAILED DESCRIPTION OF TIIE ihe last impressnon cylinder 3S to a delivery conveyor 

PREFERRED EMBODIMENTS system, gcncraUy designated 44» which iransfers the freshly 

As u«ci herein, the term "processed" refers to priming P""^^? ^t»e sheet delivery stacker 20, To prevent 

and coMing methods which can be applied to either side of 40 *^^>"S tnmsfer, a Qcxible covenng is mounted on 

a substrate, IncludinB tbe applic^ion of Uthographtc. ^t'"'''! Si^fA' t 'u "^T^"^ ^^^^da.med in U.S. 

waterless, UV-curaWe, aqueous and nexographit. inks and/or ^^^^^^^ ^^^^"^ "'^'^ 

coatings. The tetiB ^'sub^.tratc" triers to shoe; and web incorporated herexo ty reference. I^e flexible coN-ermg is 

material. Also, as used herein, Ihe term "watcrles. printing raanufactuTcd and sold by l>nntmg ^ci^^'rcU^^^ of Da^^, 

plate" refers 10 a printing pUte having image area, and .5 J^^r irademarlc SUPER BLUE®, 

non-image areas which are oleophilic and olcophobic, Optionally, a vacuum-assisied !;heei transfer assembly 

respectively. "Waterless priming ink^* rcfera to an oil-ba^^d l^^^'^^f^';:^ ^^1^' ^'^^^^^f ' 

ink which does not contain a significant aqueous compancnU ' ^""^-A,, under iis indemark BaCVAC^ can be siib- 

^'Flexographic plaic'" refers 10 a Hexiblc printing plait hav- stituied for the delivery transfer cyhnder 42 and flexible 

iog a relief surface which is wctiablc by fltxoeraphic ink or 50 ^^^^^rmg. 

coaling material. "Flexographic printing ink or coaling Tbe delivery conveyor system 44 as shown in FIG. 2 is of 

material" rvfen^ to an ink or coating malcrial having a base convcniioual design and includes a pair of endless delivery 

constituent of cither water, solvent or UV-curablc liquid. gripped chains 46, only one of which is shown carrying 3t 

**U V-eurablc IfthogrAphic printing ink and coating maierial" regular spaced locations along the chains, laterally disposed 

refers 10 oil-based priming inks and coating materials that 55 grippcr bari having grippcr fingers used to grip the leading 

cfli) be cured (dried) photomcchanically by exposure to edge of a freshly printed or coaled sheet Ig after it leaves the 

ultraviolet radiation, and that have a scmi-pailc or gcl-likc nip between the impression cylinder 36 and delivery cylin- 

consistency. "Aqueous prindng ink or coating matcriar der 42 of the last priming unit 2ii. As the leading edge is 

refers 10 an ink or coaiini; material that predominantly gripped by ibc grippcr ftogcrs, ihc delivery chains 46 puU the 

contains water as a solvent, diluent or vehicle, A "relief r>o ^^^"^ 'he last impression cylinder 36 and convey 

plate'* refers to a printing plate having image areas which arc the freshly printed or coated iJicci (0 ttic sOieei delivery 

raised relative lo non-irflage areas which are recessed. stacker 20. 

As shown in the exemplary drawings, the present in\'cn- Prior to reaching the delivery sheet stacker, the freshly 

lioi] is embodied in a new and improved in-line inlring/ primed and/or coated sIiccLk 5; pass under a delivery dryer 4^ 

coating apparatus, herein tjcncrally design oicd 10, for apply- 65 which includes a combinotion of infra-red thermal fftdialion, 

ing aqueous, flcxographie or UV-curablc inks or protective high velocity hot air flow and a high performance heat and 

and/or decorative coatings to sheets or webs printed in a moisture extmctor for drying the ink and/or the protective/ 
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decorative coaiioB- Preferably* ifae delivery dryer 48, ioclud- applicajor roller 66. Boih aqueous aad oil-based inks and 

Lag Uie Uigh pcrfoiDoaflce heat and moisture cxiracior is coalings arc repelled from ihe non-imagc areas, and arc 

constructed as Jcscribcd in VS. appUcaiion Scr. No. 0S/U6, rcuincd in ihc image areas. The priatiog ink or coaling is 

7U, filed Sep. 3, 1993, cntilled "Infra-Red Forced Air Diyer then transferred from ihc imafie areas to an ink or coaling 
aud Extractor" by Howard C Secor, Ronald M- Rcndleman 5 receptive blanket B and is printed or coated onto a substrate 

itnd Paul D. Cnpcnhavcr, commonly dasigncd to the iissignce S. 

of ihc present ioveDtion, Howard W. DcMoore, and licensed For wmc priming jobs, a flcxographic plaic PF or 

to Printing Research. Inc. of Dallas. Tex., U.S.A., which waterless printing plaic PW is mounted over a resilient 

manufactures and markets ibc dcHvcry dryer AH under its picking such as ihc blanket B on the blanker cylinder 34, for 
irademark AJR BLANKET^. lo example as indicated by phantom lines in printing unit 22 of 

In the exemplary embodiment shown in FIG, 3, ihc first FIG, S. An advaniagc of this aiicinative embodiment h thai 
printing unit 21 has a flescographic priming plate PF ihc waterless plate PW or the flcxograpbic piaic PF are 
mounted on the plate cylinder, and iliercforc neither an rcsiiicnily supported over the blanket cylinder by the under- 
inking roller iriin nor a dampening system is required. A lying blanket B or other resilicnl padcing. The radial dcfiec- 
flcxograpbic priming plate PF is also mounted on the plaic 35 lion and give of the resilient blanket B provides uniform, 
cylinder of ihe second priniixig unit 24. The form rollers of positive cnfiagcmeni between the applicator roller 66 and a 
(he inking roller train 52 shown mcmnicd on the second ficxo^aphic pUte or waterless plate, 
priming unit 24 arc retracted and locked off lo prevent plate Jp that arrangemeni, a plate is not mourned on the plate 
comaci. Fleiographic ink is supplied to ihc flcxognphic cyliDdcr32; instead, a waterless plate PW is mourned on ihc 
plate PF of the second printing unit 24 by ibc inlcing/coattng blanket cylinder, and the inked image on ihc waterless 
apparatus 10. printing plate is not o^t but is instead transferred directly 

A suitable flcxographic printing plate PF is offered by E.I. irum the waieriewi printing plate PW to Uie subsir ate S. The 

du Pom de Nemours of watuingion, Del., l/.S JV., under its water coraponcoi of flcxographic ink on the freshly prinicd 
trademark CYREL®. Another source is BASF Aktieogesell- ^ sheet is evaporated by high velocity, hot air dryers and high 

schafi of Ludwigshafen, Germany, which offers a suitable volume heal and moisture extractors so that ibe fne*;hly 

flcxographic printing plaie under its trademaric NYLOF- printed aqueous or flcxographic ink is dried before the 

LEX®. substrate is printed on ihc next printing unii. 

11)6 Third printing unit 26 as illtisirattd in FIG. 3 and hlQ. Refcrring now to FtC. 2, FIG. 3 and FIG. 9, the inking/ 

4 is equipped for Uihographic printing and includes an „ coaling appsraius ID is pivoully mounted onihe side frames 
inking apparatus SO havijJE an inking roller train 52 arranged 15 for rotation about an axis X. The inking/coaling 
to transfer ink Q tmrn m ink fountain 54 to a lithographic apparatus 10 includes a frame 60, a hydraulic motor 62, a 
plaic P mourned on the plate cylinder 31 This is aocom- lower gear train 64, an upper gear irain 65, aa applicator 
piishcd by a fountJiin roller 56 and a ducior roller 57, The roller 66. a scaled dcaor blade assembly 68 (F'lO, 6)> and a 
founuiin roller 56 projects ioiw the ink fountain 54, where- drip pan DP. aU mounted on ihc frame 60. Tlic external 
upon ite surface picks up ink. The Uihographic printing ink peripheral surface of ihc applicator roller 66 is weUcd by 
Q is transferred from the fountain roller 56 lo the inking contact with liquid coaling material or ink contained in n 
roller train 52 by the ductor roller 57. The iiiking roUer wain rcjicrvoir 70. 

52 supplies ink Q lu the image jxnus of the lithographic The hydraulic motor 62 drives the applicaior roller 66 

printing plate P, synchronously with ihc plate cylinder 32 and the blanket 

The lithographic printing ink Q is transferred from the cylinder 34 in response lo an lU'M control .signal from ihc 

lithographic printing plate P Lo an ink receptive blanket B press drive (col illustrated) and a feedback signfll developed 

which is mounted on the blanket cylinder 34. The inked by a tachometer 72. While a hydraulic drive motor is 

image carried on the Manlcei D is u-ansfcrfcd lo a subsiraie pfcfeircd, other drive meansi huch as an cleclric drive motor 

5 as the substrate is transferred through the nip between the or an equivalent can be used. 

blanlcet cylinder 34 and ihe impression cylinder 36. When using waterless printing plalc systems, the icm- 

Thc inking roller arrangement 52 illustraicd in FIG. 3 and peraiurc of the waterless printing ink and of the waterless 

FIG. 4 is cxemplaryforusc in combination with lithographic printing plate must be cloficly conlroJIcd for good image 

ink printing plates P. It i^ understood thai a danipcoing reproduction. For example, for waterless offset printing wiih 
sy.^icm 58 having a dampening Uuid reservoir DF is coupled so TORAY waterless printing plaies PW, il is absolutely nec- 

to the inking roller train 52 (FIG. 4), buv is not required for essary to couiwl the waterless priming plaic surface and 

waterless or flcxographic printing. waterless ink tcmpecalurc to a very narrow range, tor 

The plate cylinder 32 of prinung unit 28 is equipped with example 24** C. (75" F.) to IT C. (80** K). 

t waterless printing plate PW. Wflte/Iess priming plates are Referring to FIG. 7, the reservoir 70 is supplied with ink 
bIso rctened lo as dry planographic printing plates and arc 55 or coaling which is icmperature controlled by a heal 

disclosed ill the following U,S, Pal. Nos.: 3» 910,187; Re. exchanger 71. The tempemiurc contf oiled inJc or coatiog 

30.670; 4,086,093; and 4,853,313- Suitable waterless prim- material is circulated by a positive displacement pump» for 

ing plates can he obtained from Toray Industries. Inc. of example a peristaltic pump, through the reservoir 70 and 

Tokyo, Japan. A dampening system is not used for wattrfess heat exchanger 71 from a source 73 through a s:i)pply conduit 
printing, and waterless (oil-based) priming ink is used The uO 75 and a return conduit 77, The beat exchanger 71 cools or 

wnicrles:; printing plate PW has im^ige areas and non-image heats the ink or coating material and maintains the ink or 

arca.s which arc olcophiltc/hydrophilic and olcophobic/ coating and the printing plate within the desired narrow 

hydrophobic^ respectively. The waierlcss printing plate PW tempcrattirc range, 

is engmved or etched, with ihc image areas being recessed According to one aspect of the present invention, 
with respect to the non-imoge oicas. The image area of the 65 aqueous/flc^togrnphic inl< or coating material is supplied lo 

waterless printing plate PW is rolled-Up with the flcxo- the applicator roller 66» which iranifcrs the aqueous/ 

graphic or aqueou:^ printing ink which is iraasferrcd by ihe fiexographic iiik or coating materia) to tlic priating plate 
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(FIG. 7), which may be a waterless prinling plate or a prcsb room. When ttte scaled doctor blade assembly is 

flcxographic printbg piste. When tht inkia&/coaiing appa- utilized, tbe pump (FIG- 7) which circulates Ink or coaiiog 

ratus is used for applying aqucous/fltxogrsphic ink or coal- maietial to the doctor blade bead i& preferably a peristaldc 

ing material Lo a waicricfiis priming plaic FW, the inlong pump, which does not inject air into the feeder lines which 
roller iraia 52 is not required, and is retracted away ffom ihc s supply the ink or coating reservoir 70 and helps to prevent 

priming piaic. Becuusc ihc viscnsuy of aqueous/ ibc formadon of air bubbles and foam within ihe inV or 

fLexogniphic priming ink or coaling material vanes with coating material. 

temperaiurc, it is necessary to bcai or cool ihc a<jucous/ inkingf'coaling apparams 10 having an aUcrnalivc 

flcxographic printing ink or coating material to compensate applicator roller arrangcmeni is iilusiraicd in FIGS. 10-13. 

for ambient tempcrawre variatioos to maintain ihc inlc jn ihis airangeiaent^ the engraved mcicrine snriacc of the 

viscosity in a preferred operating range. anilox applicator rollcra 66, 67 arc pariiiioncd by smooth 

For cxfimple, the icznperature of the prinling press can seal !furfaoes66C which separates a iln;t engraved peripheral 

vary from around 60' F. (15' C.) in the morning, to around surface portion 66A from a second engraved peripheral 

85** R (29*' C.) or more in the afternoon. The viscosity of surface portion 66B. Likewise, smooth seal surfaces 66D, 

aqucous/llexographic printing ink or coating material can be 66E arc formed on the opposite end portions of the &ppU- 

margioally high wbcn the ambient temperature of the press calor roller 66 for engaging end seals 134, 136 (FIG. 12) of 

is near 6i)° K (15** C), and the viscosity ran be mur^inally the doctor blade rcservuir The upper applicator roller 67 haa 

low when the ambient icmpcrflCUtc of the press exceeds 85** engraved anikx metering surfaces 67A and 67B which arc 

F, (29* C.)- Consequently, ii is desirable to conirol the separated by a smooth seal band 67C. 
lempcriturc of the aqueous/Hexographic printing ink or ^'^ RefcrringnowioFIG. 12 and FIG. 13. die reservoir 70 of 

coaling raaicrial so thai it will maintain the sur&ce icm- the doctor Wade head 68 is paniiioncd by a curved seal 

pcraiure of waiccicss prinling plates wiiJiin the specified clement 130 to form two separate chambcis 70A, 70B, The 

temperature range. Moreover, the ink/coaung material lem- jcaj dement 130 is secured lo the doctor bbdc head wiihin 
pcraturc shotilO be coairollcd to moiouin the tack of Ihc ^ aj, aonular groove 132, The seal element 130 is prcl'erably 

aqucoWflcxograpbic printing ink or coaling material wiihin ^^^^ polyureihanc foam or other durable, resilient foam 

a desired range when tl)e ink or coating material is being materia. The seal eleincm 130 is engaged by the seal band 

used in connection with Qcxogiaphic prindng pfocwiscsi. g^;^ njyg forming a rotary 30 seal which blocks the leakage 

The appUcalor roller 66 is preferably an anilox fluid of ink of coaling material from one reservoir chamber into 

metering roller which transfers measured araotmts of print- ibe other reservoir chamber. Moreover, the seal band pro- 

ing ink or aiaiing material to a plate or blanket. 'ITie surface vidcs an unprinied or uncoaied area which separates ihc 

of an anilox roller is engraved with an array of closely printed or coated areas from each other, which is needed for 

spaced, shallow depressions referred as "cells". Ink or work and turn prinling jobs or other ptintiftg jobs which print 

coating fcom the reservoir 70 flows into the cells as the two or more separate images onto the same substrate, 
aoilox roUcr turns through the reseA'oir. The transfer surface Another advantage of the split applicator roller cmbodi- 
of the anilox roller is "doctored" (wiped or scraped) by dual ' nicnt is that it enables two or more Ocxographic inks or 

doctor blades 68A, 68F5 to remove cxccrs ink or coating coating materials CO be primed simultaneously within the 

material. The ink or coating metered by the anilox roller is sane lithogriiphic printing unit. That is, the reservoir chum- 

thai contained within the cells. The dual doctor blades 68 A. btrs 70A, 70B of the upper doctor blade assembly can be 

6BB also seal the supply reservoir 70. Rupplied with gold ink and silver inlc, for example, while the 

*l*hc anilox applicator roller fifi is cylindrical and may be reservoir chambeis 70A, 70B of the lower doctor blade 

construcLed in various diameters and Icagths, containing assembly can be supplied with inks of two additional colore, 

cells of vaiiotis siats and shapes. 'ITic volumetric capaaty ot! for example opaque white ink and blue ink. This permits the 

an anilox roller is determined by eel ) size, shape and number opaque while ink to be overprinted wilh the gold ink, and the 

of Cells per unit area. Depending upon the intended blue ink to be overprinted with ihe silver ink on ibc same 

application, the cell pattern may be tine (many small cells printing unit on any lithographic press, 
per unit area) or coarse (fewer large cells per unit sicii). Moreover, a caialy.ii cun be used in the upper doctor blade 

By supplying ibc ink or coating material through the reservoir and a reactive ink or coating material can be used 

inking/coaung apparatus 10, more ink or coating material in Ihc lower doctor blade reservoir. This can provide various 
can be applied to ll)e sheet S .is compared with the inking 50 elTecLs foe example improved chemical resistance and 

roller wain of a lithographic printing unit. Moreover, color higher gloss levels. 

intensity is stronger and more brilliaiii because (he aqueous xiie split applicator roller sections 67A, 67B in the upper 

or flcxographic ink or coaling material is applied ai a much cradle posiiioo can be used for applying two separate inks or 

heavier film thickness or weight than can be applied by the coaling materials simultaneously, for example flcxographic, 
lithographic proces.^, and the aqueous or flcxographic colors ss aqueous and ultra-violet curable inks oc coating materials, to 

arc not diluted hy dampening sohitioa, separate surface areas of the pUlc, while ihe lower applicator 

Prulefably, the fe:tled doctor blade assembly 68 is am- coller .vcciions 66A, 66 B can apply «n initiator layer and a 

su-ucicd as described in U.S. Pat. Mo. 5,176,077 to Howard microcncapsulalcd layer simultaneously to separate blanket 

W. DcMoorc, co-inventor and assignee, which is incorpo- surface areas. OpiioDally, the metering surface portions 66A, 
rated herein by reference. An advantage of using a sealed co 66B can bQ provided with dilfcrcni cell melcring eapacilics 

reservoir va that fast drying ink or co«iLing material can be lor providing difFcrcni printing effects which are being 

used. Fast drying ink or coaling material can be used in an printed simultaneously. For example, the screen line count 

open fountain S3 (see FIG. S); however, open air exposure on one half -section of an anilox applicator roller is prefcr» 

causes the water ivnd solvent; in Ihe fast-drying ink or ably in Ihc range of 200-600 lines per inch (79-236 linct. per 
coating raaieriul to cva{y>fftte faster, thus causing ihc iuk or ts cm) ibr half-tone images, and the screen line count of the 

coating maicrisl xo dry prematurely and change visca«iily. other half-scction is preferably in the range of 100-300 lines 

Moreover, an open fountain emits unwanted odors into ihc per inch (3!)-llS hues per cm) for overall coverage, high 



5,9i 

U 

wcigihl applications sucb opaque while. This split arrangc- 
oienL in combinaiiDQ with dual applicator roUcis is panicu* 
Urly advantageous when nscd in coaoection widi "work and 
turn" priming jobs, 

RcfemQg z^ziR 10 FIC. 8, instead of using the sealed 
doctor bUdo reservoir assembly 68 as shown in FIG, 6, (in 
open fountain asseoibly 69 is provided by the foumaiji pan 
53 which coataint; s volume of liquid ink Q or coatin^f 
material, Tbe liquid ink or coating fflaterial is transfercccl lo 
ihc applicator roller 66 by n pun rolkr 55 which turns in 
coQiact with ink Q or coaling mntcrlal in the founiiLin pan. 
It a split applicator roller is used, the pan roller 55 is aUo 
split, and the pan is divided into two p&u sections 53A, 53B 
by a separator pktc 53P, as shown in FIG. \6. 

la the altcmafive embodiment of FIG. 16, the pin roller 
55 is divided into two pan roller sections 5SA, 55B by a 
ccoirally loaned, annular groove 59, The separator plate S3P 
is received within and centrally aligned with the groove 59, 
but does not touch the adjoining roller Xaccs. Jiy this 
arrangcQicni, two or more itjks or coating materials Ql, Q2 
are contained within the open pan seclions SSA, 55B for 
traDsfcr by the ^lii pan roller sections 53A, S3B, respec- 
tively. This perxniis two or more Ile;cographic inks or coaling 
materials to be trdtisfcrrcd lo iwo separate image areas on ihc 
plate or on the blanket of the same phniing unit. This 
arr angcnicnl is panicularly advantageous for work and turn 
printing jobs or oiher printing jobs which print two or more 
separate images onto the same substrate. 

The Qrauie 60 of the inkin^coaiing apparalua 10 includes 
side support members 74, 76 which fuppo/i the applicaior 
roller 66, £ear train 64, gear train 65, doaor blade assembly 
6S and the drive motor 62. I'hc applicaior roller 66 is 
mouDied on stub shafts 63A, 63B which are supported at 
opposite ends on a lower cradle asscDJbly 100 formed by a 
pair of side support members 78, 80 which have sockets 79» 
81 and retainer caps 101, 103. The stub shafts are rcceivec! 
in roller bearings 105, 107 which permit free roiaiion of ibe 
applicaior roller 66 about its longitudinal ams Al (axis A2 
in the upper cradle). 'ITie retainer caps 101, 103 bold Vhc ^Ivb 
shafts 63A, 63B and bearings 105, 107 in the sockets 79, 81 
and hold ibc applicator roller 66 in parallel aHgnmcnt with 
the pivot axis X. 

I'be side support members 74, 76 also have an upper 
cradle aiwcmbly 102 formed hy a pair of side suppurl 
members 82, 84 which are vertically spaced with respect lo 
Ihc iowcr side plates 78, 80. Hsch cradle 100, 102 has a pair 
of .■soekcls 79. 81 ond 83, SS, rcRiwciivelv, for holding an 
applicator roller 66, 67 for spot coating or inbng engage- 
ment with the printing plate P on the plate cylinder 32 (FIG. 
4) or with a printing plalc P or a bUnkei B on the blanket 50 
cylinder 34. 

Preferably, thu applicator roller 67 (FUV 8, HC. 9) the 
upper cradle (plait) position is an anilox roller having a 
Tcsilicm transfer surface. In the dual cradle arrangcrncnt as 
shown in HQ. 2, the press operator can quickly change frnm 55 
blanket inlung/coaiing to plale inking/coating within 
minutes, since it is only necessary to release, remove and 
reposition or replace the applicaior roller 66. 

The capability to simultaneously print in the flcxog;aphic 
mode, (he aqucou.s mode, the waterless mode, or the lilho- 60 
gnipbic mode on diffeieni printing units of the same litho- 
graphic press and lo print or coat from cither the plate 
position or the blanket position on any one of the printing 
units is referred lo herein as ihc UTHOFI,EX"* printing 
process or system. UTHOFLEX^*' is a trademark of Print- 65 
ing Research, Inc. of Dallas, Tex., U.S.A., exclusive licensee 
of the present invention. 
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Referring now to FIG. 14, an inking/coating apparatus iO 
having an iaking/coatii:^ assembly 109 of an altcraattve 
design is installed in the upper cradle position for applying 
ink and/or coating material to a plaie P on tbe plate cylinder 
S 32. According to this alternative embodiment, an applicator 
roller 67R having a resilieol transfer surface is coupled to an 
anilox fluid metering roller which transfers measured 
amounts of printing ink or coaling rnatcrial lo tbe plaic P. 
The anilojc roller lU has a transfer surface constructed of 
i*' metal, ceramic or cumposite material which is engraved with 
ceils. Tlie resilient applicator roller 67R is intciposcd in 
transfer cngagemcni with the plate P and the metering 
surface of the anilox toller ill. The resilient iraas£er sur&cc 
of the applicator roller 67 i< provide.'; \jniform, positive 
15 CDgagemeni with the plalc. 

Referring now lo FIG. 17, an inking/coating apparatus 10 
having an allcmativc inking/couling assembly 113 is 
instailcd in the lower cradle assembly 100 for applying 
Hcxographic or aqueous ink asdyor coating material Q to a 
2^ plate or blanket mounted on the blanket cylinder 34. Instead 
of using the stulcd, dual doctor blade reservoir assembly 68 
a£ shown in F£G. 6, an open, single doctor blade anilox roller 
assembly 113 is supplied with liquid ink Q or coailag 
material contained ia an open fountain pan 117. Tbe liquid 
25 ink or coaling material Q is u-ansfcrrcd to the engraved 
transfer surface of the anilox roller 66 as it turns in the 
ibiimaia pan 117. Excess ink or coating material 0 is 
removed from the engraved transfer surface by a single 
doctor blade 68B. The liquid ink or coaling material Q is 
^'^ pumped fcum an ofT^press source, for example the drum 73 
shown in FIG. 17, through a supply conduit 119 into the 
fountain pan U7 by a pump 120. 

For overall inking or coating jobs, the metering transfer 
.surface of the anilox roller 66 extends over its entire 
peripheral surface. However, for certain printing jobs which 
print two or more .vparaie image.<; onto tbe same substrate, 
jjor example work and turn prinibg jobs, the metering 
transfer surface of the anilox applicator roller 66 is parii- 
lioned by a centrally located, annular undercut groove 66C 
which separates Ursl and second meiering transfer surfaces 
66a, 66D as shown in FIG, 11 and FIG. IB. 

'Ihc single doctor blade 6813 ha:^ an edge bSH which wipes 
simultaneously again.>;l the split meiering triinsfer surfaces 
66a, 66B. In this single blade, split anilox roller embodi- 
ment 113, ii is necessary to provide dual supply sources, for 
example drums 73A, 73B. dual .supply lines U9A, 119B, 
and dual pumps 120A, 120B. Moreover, the fouoiain pan 
117 is also split, and the pan 117 is divided into two pan 
sections 117a, 1176 by a separator plate 121, as shown in 
FiG. 18. The separator plate 121 is centrally aligned with tbe 
undercut groove 66C, but does not touch the adjoining roller 
iDaces, 

. Although the siegle blade, split flnilox applicator roller 
assembly 113 is shown mounted in the lower cradle position 
(FIG, 17). it should be understood thai ibc single blade, split 
anilox applicator roller assembly 113 can be mounied and 
used in the upper cradle position, as well. 

According 10 another aspect of the present invention, the 
inking/cojimg apparatus 10 ispivotally eciuplcd on borizon- 
Uil pivot pins 88P, 90P which allows the single bead, dual 
cradle inking'coating apparatus 10 to be mounted on any 
lithographic printing unit. Referring to FIG. 9, the horizontal 
pivot pins RRP, 90P arc mounted withiQ tbe Iraditionai 
d&mpcnerspocc 29 of the pruning unit uod arc Aocured to the 
press side frames 14, 15, respectively. Preferably, the pivot 
sMppori pins 88P. 90P are secured 10 the press side frames by 
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a threaded fastcocr The pivol support pins are rtceivcd 
witbia circular openings 88. 90 which lotcrsect lh& side 
support members 74, 76 of cbc iDking/coating apporaiits 10. 
The hot izonul support pins 88?, 90P are disposed in parftlicl 
aligamcDl with routional axis X and with the piatt cyhader 
and bhnkci cyliuder, and arc in lungiwdiDul ulignmcnt with 
each oihcr 

Prcfcrably, ihc pivoi pins 88P, 90P arc lociicd in ihe 
dajtnpcDcr space 29 so ttiat the routioaal axes Al, A2 of ibe 
applicalor rolicn <i6, 67 are clcvmcd wiih rcj^cci to the tdp 
conuci points Nt, N2. By that amngcmcm, ihc uansfci 
point betwccQ the appUcatoi roller 66 and 3 bkokel on the 
blanket cylinder 34 (as shown in FIG. 8) &ad (be transfer 
point hetwcca Che tippUcalor roller 66 aod a plate on the place 
cylinder 32 (as shown in FIG. 5) are above the radius lines 
RX, R2 of Ihc pUie cylinder tind ihe blanket cylinder, 
respectively. This permits ihc inktng/coating appar:Lius 10 to 
move cbckwisc to raract the applicator roller 66 lo an 
oS-Inipfessioa position relative to the blanket cylinder in 
rciipoDSc to a single extension stroke of the power actuaior 
arms 104A, 106A. Similarly, the applicator roller 66 is 
moved counterclockwise to the on-imprcssion operavive 
position ai shown in FIGS. 4, 5, 6 and 8 by a single 
rctracLion stroke of the aauator arms 104A, 106a, respec- 
tively. 

Preferably, ibc pivot pins are made of steel «nd ibe side 
support members arc made of aluminum, with the iicel pivot 
pins and ihe Hlumisum collar portion bordering the circular 
openings 8*, 90 Conning a low friction journal By !his 
arrangement, the inking/coatins appuratw; 10 is freely rolai- 
able cbckwise and counterclockwise with respect lo the 
pivoi pins 88P» 90R "I^'picaUy, the arc length of rotation is 
approximately 60 mils (about L5 mm). Consequently, the 
inkin^coflung apparatus 10 is almost totally enclosed wiihjn 
Ihc dampencr space 29 of the printing unii in the 
on -impression position and in the off-impression position. 

The cradle assemblies 100 aod 102 po^iiiion Ujc applicator 
roller 66 in inldng/coaiing alignment with the plate cylinder 
or blanket cylinder, respectively, when the inking/coating 
apparatus 10 is extended to the operative (on-imprcssion) 
position. Moreover, because the inking/coating apparatus 10 
is insulted within the dampencr space 29, it is capable of 
freely rotating through a small arc while extending and 
retracting without being obsirutOcd by the press side frames 
or other parts of the printing press, This mskcs it possible to 
install the inkiug/coaiing apparams 10 on any lithographic 
priming unit- Moreover, because of i\& internal mounting 
position within the dampener space 29, the projeaion of the 
inking/coating appflratus 10 into the space between printing 
units is minimal. This assures unrestncTcd operator access to 
the printing unit when the uppliciior hc^d is in the operative 
(on-imprcssion) and retracted (off- impression) positions. 

As shown in FIG- 4 and FIG. 5, movement oC the 
inking/coating apparatus 10 is countcrclockwi.'w. from the 
rcfrac[ed (oIT-imprcKsion) posiiion to rhe operative (on- 
tmpre&$aon) position. 

Although the dampencr side iniilallation is preferred* the 
inking/coating apparatus 10 can be adapted for operation on 
lh«i delivery side of the printing um^ wiili the inking/coating 
apparflitis being movable from a retracted (o It- impression) 
pOMtion 10 an on-impressxon position for engagement of the 
applicator roller with cither a plate on the plate cylinclct or 
a blanket on the blanket cylinder on the delivery side 25 of 
ibc priniiag unit. 

Movement of the inking/coating apparatus 10 to the 
pperaiive (on-imprcssion) position is produced by power 



50.713 

14 

actuatois, preferably double acting poeiunalic cylinders 104. 
106 which have extcndable/reiraciable power transfer arms 
104a, 106A. rc^eciively, Iht liret pneumatic cylinder 104 
13 prv'oially coupled to the press frame 14 by a pivot pin 108» 

5 and the second pneumatic cylinder 106 is pivoially coupled 
to the press frame 13 by a pivor pin 110. In responjw; lo 
selective actuation of the pneumatic cylinders 104, 106, the 
power transfer arms 104a, 106A are extended or rciracied- 
The power transfer arm 104Ais pivotally coupled to the side 

3(1 support member 74 by b pivot pin 112. Lilcewise, the power 
transfer arm 106A is pivotally cotipled lo ibc side support 
member 76 by a pivot pin 114. 

An tlic power arms extend, the inking/coating apparatus 
10 is rotated cbckwise on the pivot pins 88F, 90P, thus 
mo\'ing the applicator roller 66 to the oH-imprcssion po??- 
lion. As the power arms retract^ the inking/coaler apparatus 
60 is routed counlcrduckwTsc on the pivot pins S8P, 901* 
thus moving the applicator roller 66 to the on-impression 
position, 'I'hc torque applied by the pneumatic actuators is 
transmitted to the inking/coating apparatus 10 through the 
pivot pin 112 and pivot pin 114. 

Fine adjustment of the on*impressian position of the 
applicator roller relarivc to ll)e plate cylinder or the blanket 
cylinder, and of the pressure of roller engagement. Is pro* 
vid&d by an adjustable slop assembly 115. Tlie adjustable 
stop assembly 11$ has a threaded boll 116 which is eng- 
agable with a bell aank 118, 

The bell cranlc llfi is pivoially coupled lo the side support 
member 74 on a pin 120. One end of the bell crank 118 is 
cngagable by the threaded bull 116, and a cam roller 122 is 
mounted for rotation on its opposite end. The striking point 
of engagement is adjuiitecl by rotation of the bolt 116 so that 
the applicator roller 66 is properly pwitioued for inking/ 

2^ coating engagement with the plate P or blanket B and 
provides the desired amount of inlang/coaiing pressure 
when itie inWng/coaiing assembly 60 is moved to the 
operative positioa 
This arranBemeni permits the in-line inking/coating appa- 

40 'alus to operate cSbctrvcly without encroaching in (he 
intcrunii space between any adjacenr printing units, and 
without bloddng or obstructing access to the cylinders of ihc 
printing units when the inking/coating apparatus is in the 
extended (ofl*imprc»iion) position or retracted (on* 

45 impression) position. Moreover* when the in-line inking/ 
coaling apparatiis is in the reirapted position, the doctor 
Made ro&crvnir and coaling circultiuun lincR can be drained 
and flushed automatically while the printing press is runmng 
as Well as when the press has been stopped for change-over 

50 from one job to another or from one type of ink or costing 
lo BDOtber. 

Substrates which are printed or coated with aqueous 
Ilexographic printing inks require high velocity hot air for 
drying. When printing a Hcxographic ink such au opaqtie 

55 white or metallic gold, it is always necessary to dry the 
printed substrates, between printing unit5 before overprinting 
ihcm. According to the present invention* llie water com- 
ponent on the surface of the freshly primed or coated 
substrate S is evaporated and dried by high velocity, hot air 

60 imcrunii dryer and high volume heat «nd moisture cxiracior 
unili. 124, 126 and 128, as shown in HG. 2, FIG. 4 and FIG. 
5. The drycr/cxtracior units 124, 126 and 128 are oriented to 
direct high vclociiy healed air onto the freshly printed/ 
coated substrates a.*; ihcy are iranKfcrred by the imi^ression 

6£ cylinder 36 and the intermediate transfer drum 40 of one 
printing unit and to another transfer cylinder 30 and to the 
impres^sion cylinder 36 of the next printing unit. By that 
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arrangemcm, lUc Ireshiy printed flexographic ink or coating 
matctid is dried before ibc subsiraic S is overprinted by ihc 

The high velocity, hot air dryer aad hi^h performance beai 
and moisture extractor units 124, 126 aod 12S utilize high 
vulocily atr jets which scrub and break-up the moLii air layer 
which clings (o the surface of each &cshly prinicd or coated 
sheet Of web. Within each dryer, high velocity air is healed 
as it flows across » resistance healiog clement ^ihin an air 
delivery ha (fie rube. High velocity jeb: of hot air arc dis- 
charged through multiple airflow apertures into an ejcposure 
zone Z (FIG. 4 and FIG. 5) and onto the freshly printed/ 
coated sheet S as it is iraaafenred by the impression cylinder 
36 and transfer drum 40, respectively. 

Each dryer assembly includes a pair of air delivery dryer 
heads 124b, 12€D and 128D which are arranged in spaced, 
aidc-by-sidc rclaiionsihip. The high velocity, hot air dryer 
and high pcrformADcc beat and moisture extractor units 124, 
12<! and 128 aie preferably conBlructcd as disclosed in 
co-pending U^, patent application Ser. No. 08/l32,584» 
filed Oct 6, 1993, entitled "High Velocity Hot Air Dr^'cr"^ 
to Howard W. DcMoorc, co-invcnior and assignee of the 
prcKcni invention, and which is incorporated herein by 
reference, and which is marketed by Printiiifi Research, Inc. 
of Dallas, Tex., U.S>^„ under its trademark SUPER BLUE 

The hot moisiure-ladco atr displaced from ihc surface of 
each printed or coated sheet is extracted from the dryer 
ejcposure 3»nc Z and esfhausted from the priming unit by the 
high volume exuaciors 124, 126 and 12». Each extractor 
head includes an extractor manifold 124E, 12(5E and 128E 
coupled to the dryer beads 124D, 136D and 128D and draws 
the moisture, volatilca, odors and hot air through a longitu- 
dinal air gap G between the dryer head^. Best rcstilis are 
obtained when extraction is performed simultaneously wiih 
drying. Preferably, an extractor is closely coupled lo the 
exposure zone Z al each dryer location as sfiown in FIG. 4. 
Extractor heads 124£, 126E and are mounted on the 
dryer heads 124D> 12<D and 128D, respectively, with the 
longimdinal extrictor air gap G facing directly into the 
exposure zone Z. According lo this arrangement, each 
printed or coated sheet is dried before it is printed on the next 
printing unit. 

Tht aqueous water-based inks used in fleKOgraphie print- 
ing cvnporaie ai a relatively moderate temperature provided 
by the intcrunit higji velocity hoi air drycrs/extraciots 124, 
126 and 12K- Sharpness and print quality arc subsuDiiBlly 
improved since the flexographic ink or coating material is 
dried before it is overprinted on the next printing unit. Since 
the freshly printed flexographic ink is dry, dot gain is 
subritantialiy reduced and back-trapping on the bliokei of 
ibc next priming unit is virmally cUmiaaied. This intcrunit 
drying/extracting arrangcmcni makes ii possible to print 
fiexographic inks such as mtlallic iok and opaque white ink 
on the tirsi prinriug unit, and then riry-irap and overprint on 
the second and subsequent priming units. 

Moreover, this arrangement permits the first prindng unit 
22 to be used as a coater in which a flexographic, aqvcous 
ar t/V-curable coaiiug material is applied to ihe lowcsi grade 
substrate such as recycled paper, cardboard, plastic and the 
like, to trap and scal-in lint, dust, spray powder and other 
debris and provide a Rmootherp mort durable printing sur- 
face which can be overprinted on the next printing uniL 

A first down (primer) aqueous coating layer seals- in the 
surt'acc of a low grade, rough subsiraic, for example, 
rc-cycled paper or plastic, and improves overprinted dot 
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definition and provides belter ink lay -down while preventing 
Slrikc-lhroiigh afld show-through. A flexographic 
LTV-curabie coating material can then be applied down- 
stream over the primer coating, thus producing higher coat- 
s ing gloss. 

Preferably, the applicator roller 66 i& constructed of 
composite carbon fiber material, metal or ceramic coated 
mcul when ii is used for applying ink or coaiiAj> material to 
the blanket B or other resilient material on the blanket 

It' cylinder 34. When the applicator roller 66 is applied to the 
plate, it is preferably ODOStnictcd as an aniiox roller having 
a resilient, compressible transfer surface. Suitable icsllieni 
roller surface maicrials inchidc Btma K synthetic rubber and 
EPDM (lerpolyraet elastomer). EPDM is known lo be 
compkttely acceptable for use with UV-curabk inks aad 
coating applicatioDS. 

A demonstration rcsiliem aniiox roller was made by 
covering a sicej core with about */i inch of rubber to a 
diameter of about four ia^es. The rubber hud a hardness of 
al>out 80 on the StiOfe "A" scale. The surface was laser 
engraved by Consolidated Engravers, 2255 West Longbom 
Dr., Uucastcr, Tex. 76134 with four different patterns in 
a]>j)roximaiely 1 0 iuch wide hands across the face comprLs- 
ing about 125,150,175 and 200 lines/inch with what was a 

^ "bcxagonal" cell pattern. Satisfactory coatings were applied 
via the plaU: cylinder to a substrate with all four patterns. A 
second resilient anibx roll was obtained which had only one 
150 Uncs/inch overall paUcm with a cell volume of about 9 
cubic billion microns (CBM). Saikfacioiy coating was 
applied from this roll against a plate. Coaling was applied m 
the roll by a scaled doctor blade assembly like assembly 6S 
in FIG. C, The roller produced useful film weight. Water 
based inks were applied satisfactorily in various colons. 'ITic 
surface speed of the plate and resilicm aniiox rollers were 
kept about the same. No reason is seen why a roller train 
similar to foutilian assembly 69 in FIG. 8 could not be tised 
to supply coating to a rcsilicDi aniiox roller 66, The resilient 
aniiox roller will accommodaic slight variations ia elevation 
of a printing plate or blanket much better tlian a ceramic or 

^' hard surfaa aniiox roller. 

It has been demonstrated in prototype testing that the 
inking/coaling apparatus 10 can apply a wide range of ink 
and coaling types, including Jluorescenl (Day Glo), 
pearlescent, metalUcAi (gold, sQver and other metals), glitter^ 
scratch and sniff (micro-encapsulaied fragrance), scratch 
and reveal, luminous, presesifre-sensilivc sdhesives and the 
like, as well ns UV-curahlc aad aqueous coalings. 
With the dampener assembly removed from the printing 

5i Unit, the inking/coalirg apparams 10 can easily be ia<itailcd 
in the dampencr space for selecdvciy applying fiexographic 
inks and/or coalings to a ficxographic or waterless printing 
plate Of to the blanket. Moreover, overprinting of the flexo- 
graphic inks iind coalings can be perfucmed on the next 

55 printing unit since the flexographic inks and/or coalings arc 
dried by the high velocity, l^oi air intcrunit do'cr and high 
volume heal iind moisture extractor assembly of Ibc present 
invenlioD or by Ultra Violet curing. 
The fiexographic inks and coatings as uncd in the present 

df) invention contain colored pigments and/or soluble dyes, 
binders which fix the pigments onto the surface of the 
substrate, waxes, defoamcrs, thickenerb and solvents-. Aque- 
ous printing inks predominantly contain water as a dflueal 
and/or vehicle. Hie thickeners which are prtfcrred include 

65 algonatCbi starch, cellulose and its derivatives, for example 
cellulose esters or cellulose ethers and the like. Coloring 
agcntt; including organic as well as inorganic pigments may 
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be derived tmm dyes which are insoluble in water and maicrial lo a plate on ihe plate cylinder, while sionulta- 

solveais. SuiuUc bindecs include acrylatcs aod/or polyvi- ceouiily applying piiniiag ink and/or coating material to a 

nylcbloridc. plate or a blai^ct on the blanket cylinder of tbc same 

When metallic inks ate printed, the cclU of ibe aoUox P"«i°8 «"^'- y*"" ^ol"' '"^ « "^"^ «be u|^er 

roller oust be appropriately sired to prevent the metal s lower apphMior riJlers from the plate postUon a«^^ 

partictc5 from «iSnE Stuck within the eelb. For example, b>»^t P»siUon »imullaocoudy on the same pnntiag 

i .J • 1 1 -t ^1 w ij L UM'. s double bump or double inlODE films or coaline 

cr mcvamc gold mk. tbc ^Uox roMcr ^ a screen j ^ j.^ g > ^ J 

line count in the ring^ of I7WO0 lines per inch (6S-11S substrate ihroufih the pruning unit. The tack of ihc two 

Une. per cm). Freferab y m order k«p chc amlox roller j^j,, ^^^^ j^^^,,.^]^ compatible for good 

ccMs dear, ihc docior Wade a^^^^^ 10 ^^^^^^ ^^^^ ^^^^^^^ Moreover, the inking/ 

5,425,809 10 S>lcvca M. Person, assigned to Howanl W. coatrngmaieri^lto tboblai^etcyUDderof a row^ 

DcMoort. and Uccosed 10 Pnnlmg Research Inc ot Dallas. ^^^^ ^^^^^^^ ^ dcdi«ied c-oaung uniL 

Ttx. U.S A., which IS mcorparaicd bcre^ by reference. According to conventional HronHng techniques . metal- 

The inking/coating apparatus 10 can also apply Uc (bronze) powder is appUcd off-line to previously printed 

UV-curablc inks and coatings. If UV^urablc inks and coat- siibsiraic which produces a grainy* icxiurtid firisb or appcar- 

infiS arc utilized, ultra-violet drycrs/extrado:^ arc mailed ^^^^ on-line appUcation of bfonzt material by convcn- 

adjacent to the high velocity hot aii dryct/cxirocior mts ^^nal fiexugraphic or lithographic printing will only pro- 
124. 126 and 128, rcspeciively, ^ ^^^^ ^ smooth, coatinuous appearance. However, a grainy. 

II will be appreciated that the UTHOFLEX™ printing textured ftnish is preferred for highest quality printing 
process; dca<;ribcd herein naaJscs it possible to selectively which, prior to the present invention, could only be pro- 
operate a printing unit of a press in the lithographic printing duced by ofi-Unc methods. 

mode while simultaneously operating another printing unit Refcn-ing now tn Ftfi. 14 and it-ICu 15, meruilic ink or 

of the same press in citlier the flexographic printing mode Of coating material is applied on-line to the substrate S by 
in the waterless printing mode, while also providing the * simultaneous opccation of the upper and lower applicator 

capabiliw to print or coal, separately or simtataneously. nlicts ^7R, 66 to produce an uneven surface finish having 

£r«m either the phle position or the blanlcel position. The ^ bronze-likc textured or grainy appearance. According to 

dual cradle support arrangement of the present invention simulaied bronzing method of the present invention, the 

makes it possible to quickly change over from inking/ flexographic bronze ink is applied simultaneously to the 

coaling on the blanket cylinder position to inking/coadng on pjjte and lo the blanket by tlie dual cradle inking/coating 

the plate cylinder position with minimum press down-time. apparams 10 as shown in FIG, 14. A rcsiHcoi appUcalor 

since it is only necessary to remove and reposition or leplacc roller 67R is mounted in the upper cradle 102. and an anilox 

the applicator roller 66 while the snking/eoaiing apparatus applicator roUer 66 is mounted on the lower cradle 100. The 

10 is in the retructed pasition. il is only necessary to remove filets arc supplied &om separate doaor blade reservoirs 70. 

four cap screws, lift the applicaior roller 66 from the cradle. ^ocwr blade reservoir 70 in the gpper cradje position 

and reposition it m the other cradle. All of this can be supplies bronze ink or coating material having relatively 

accomplished in a few niiflutes, without fcinovmg the coarse, metallic panicle* 140 dispersed in aqueous^flcxo- 

inkingycoaiing apparatus 10 from the press. graphic ink. I'^c coarse parucle ink or coating material is 

It is possible to spot coat or overall coat &om the plaic applied to the plate P by the resilient applicator roller 67R 

position or from the blanket position with flexographic inks in the upper aadlc position 102. At the same time, Hexo- 

or coalings on one printing unit and then spot coat or overall graphic and/cr bronze ink or coating material having rela- 

coat with UV-cUrable inks or coatings from the pble posi- Tivcly line, metallic particles 142 is iranfifcrrcd to the blanket 

tion or from the blanket posidon on another printing unit H by the anilox roller 66 which Is mounted on the lower 
during the same press run. Moreover, the press operator can ^5 cradle 100. 

spot or overall coat from the plate for one job, and then spot tjjc metering surfaces of the upper and lower applicator 

and/or overall coat from the blanket on the next job. rollers have different cell sizes knd volumetric capacities 

The positioning of the applicausr roller relative to the which accommodate the coarse and fine metallic partides. 

plate or blanket is rcpcatablc to a predetermined preset hor example, the anilox toller HI mounted in the upper 
operative position. Consequently, only minor printing unit 50 ciadlc poiiidon 102 which transfers the coarse metallic 

modifications or alterations mny be required for the particles 140 preferably has a screen line count in (be range 

LITHOFLEX'''^ process. Although automatic extension and of 100*300 lines per inch (31)-11S lines per cm), and the 

reiradion have been described in connection with the cxcm- metering surface of the anilox roller 66 mounted on the 

plary embodiment, extension to the operative (on-- lower cradle 100 which transfere the rclaiiveiy fine metallic 
impression) position and retraction lo a non*oper alive (off- 55 panidcj; 142 preferably has a screen line count in the range 

impression) position oan be carried out mauuaily. if desired. of 200-600 lines per inch (79-236 lines per cm), 

fn the manual crabodimeni, it is necessary to latch the After transfer from the plate to the bl;inkct, the fine 

inking/coating apparatus 10 to the press side frames 14, 15 metallic particles 142 form a layer over the coarse metallic 

in the operative (ou-imprcssion) position, and to mechani- particles 140, As both bronze layers are oilsct onto the 
caily prop Ihc inking/coiiting apparatus in the olT-imprsssion go .Kvbstrale S, the layer ol fine mciallic particles 142 is primed 

(retracted) position. onto the substrate S with the top layer of couoac mciallic 

Referring again to FTC. 8, an appliciior roller 66 is partidcs 140 providing a tcxmred. grainy appearance. iTic 

motmied on the lower cradle assembly 100 by side s^^spori fine metallic particles 142 cover the substrate which would 

members 78, SO, and a Scoand applicator roller 66 is olhcnvisc he visible in the gaps between the coarse metallic 
mounted on the upper cradle assembly 102 t>y side support 65 particles 140. The combination of the coarse panicle layer 

members iQ, 84. According 10 this arrangement, the idriog/ over the fine panicle layer thus provides b textured, bronzed" 

coating apparatus 10 can apply printing ink and/or coating like finish and appearance. 
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Pariiuubtc materials oiher tban meial csn be used for or blanket B oc the modified or coaverted delivery cylinder 

producing a itxluxcd finish. For example, coanic aod fine 42. The in-iiQC kking/cofltLng apparatus 97 and cbc modified 

panicles of mclallizcd pl:u^iic (glitter), mien particles or converted delivery cylinder 4Z aic preferably CODSinictcd 

(pcarl&scem) and the IQcf, can be substituied for ilie metallic as described in U.S. Pat No. 5» 176,077 lo Howard W. 

panicles for produciag unlimited surface variaiions, appear- 5 DcMoore (co-invcnior and assignee), which is hereby incor- 

aoces aod ejects. All of the particulaie xnatcrial, including porattd by refertDce. The in-line inldag/codting apparatus 

the mcLallic panicles, art preferably in solid, &ai plaicJct 97 is manufactured and sold by Priming Research, Ina of 

form, and have a size dimensioa suitable for application by Dallas, Tex., U.S^„ under iu; tradcmazk SUPER BLUE £Z 

an aoilox applicator roller, other particulate or gramalar CO^^R.™ 

material, fxir example sionc grit having irregular form and After ihe delivery cylinder 42 has been xnodilied or 
!^izc, can be wicd to good advantage, convened for inlciag/caatiDg service, and because of the 
Solid melal particles in platcicl form, which arc feood reduced nip clearance imposed by the plat& or blanket B, the 
reflectors of Hghi, are preferred for producing the bronzed- modified delivery cylinder 42 can no longer perform its 
like appcRr.ince and effect. However, various textured o^gina! function of guiding and transl^niDg the freshly 
finisihes, which cnuld have Hght-reflcciivepmperh'fts, tan he printed or coaled substrate. Instead* the modified or con- 
produced by Uiiing gramilar materials such as slone grit vtried delivery cylinder 42 funciions as a part of the 
Most commonly used mcials include copper, zinc und alu- inking/coating apparatus 97 by printing or coating a third 
minum. other ductile metals can be used, if desired. down film of ink or layer of coating material onto the freshly 
Moreover, the coarse and Hoc particles need not be made of prim^tl coated substrate as il k simuliaueously printed or 
the same particulate material. Various cffccK and lexiured c^^^icd on the last impression cylinder 36. Moreover, the 
appearances can be produced by utilizing diverse paniculate mutual lack between the second down ink film or coating 
materials for the coarse particles and the fine particles, layer and the third down ink film or coaling layer causes the 
refipectively, runher, cither tine or coaise particle ink or overprinted or overcoalisd substrate to cling to the plate or 
coating material can be printed from the upper cradle Waokci. thus opposing or resisting scparauon of the sub- 
position, and cither fine or coacsc particle ink or coating .,5 si^^ie from the plate or blanket. 

niau>ri.il can be printed from the lower cradle position, " To remedy this problem, a vacuum-assisted iKmsfcr appa- 

dcpcnding on the special or surface finish that is desired. rams 99 is tnounicd adjacent the modified or converted 

4f It will be appreciated that the lost printing unit 28 can be tl^^ivcry cylinder 42 as shown in FIG. 3 and FJG. 4. Another 

■D configured for additional inking/coating c:4>abiiiiies which P^pos* vacuum-assisted transfer apparaiuij 99 is 10 

-1 include lithographic, waterless, aqueous and ficxographic 30 ^^P^raie the freshly overprinted or overcoatcd triple bump 

'f^ processes. Various substrate surface efi:ects (for example subslrulc from the plate or blanket B as the subMrate 

H double bump or triple bump inking/coaling or bronzing) can tmnsfcrs ihrougb the nip. 'lite vacuum-assisted tron-sfcr 

ifi be performed on the laj>t prindng uniL For triple bump apparatus 99 produces a pressure differential across the 

r ' inking/coatiug, the last printing unit 28 w equipped with an freshly ovcrprinicd or overcoatcd substrate as n transfers 

^ auxiliary in-line inking or coating apparatus 97 as shown in 35 through the nip, thus producing a separation force onto the 

4J FIG. 3 and FIG. 4. The in-line inking or coating apparatus substrate and providing a clean separation from the plaic or 

ff; 97 aHows the application of yet another film of ink or a blanket B, 

protective or decorative layer of caoating material over any The vacuum -assisted transfer apparatus 99 is preferably 

^ freshly printed or coaled surface effects or special wnsiructed us described in U.S. PaL Nos. 5,1 13^255; 5,127, 

C trcalmenLs thereby producing a triple bump. The triple 40 329; 5,205,217; 5,22fi,391; 5^43,909; and 5,419,254, all to 

i r: bump is achieved by applying a third film of ink or layer of Howard W, DeMoorc, co-invenlor, which arc incorporated 

t: coating material over the freshly printed or coaled double herein by reference. The vacumn-aiLsusicd transfer apparatus 

y bump simultaneously while the substrate is on the impces- 99 is m.in\ifactured and sold by Printing Research, Inc. of 

aiav cylinder of the last printing uniL Dallas, Ttx,, U.S A- under its iraderoack BACVAC^w. 

When the in-line inking/coating -apparatus 97 is installed, as Although the present invention and its advanuges have 

it is necessary to remove the SUPER BLUE® flexible been described in dctaU, it should Ix understood that various 

H covering £rom the delivery cylinder 42, and at is also changes, substitution.** imd uUcraiions can be miido hcrtin 

necessary to modify or convert the delivery cylinder 42 for wiihoui departing from the spirit and scope of the present 

inkingycoaiing service by mounting a plate or blanket D on invention as defined by the appended claims. 

the deliver)' cylinder 42, as shown in FIG. 3 arwi FlO. 4. so What is ciairoed is: 

Packing material is placed under the plate or blanket B, 1- In a rotary offset printing press having first and second 

(hereby packing the plate or blanket B at the coTieci packed- side frame members and a plurality of printing uniis each 

to-print radial clearance so that ink or coaling material will having a plate cylinder, a blanket cyUnder, and an impfes- 

bc printed or coated onto ihc freshly printed subsiraic S as sion cylinder supported for rotation in operable 

it Lransfcrs through the nip between the plate or blanket B on 55 combinarion, the printing units having a delivery .side and a 

the converted delivery cylinder 42 and the lust impression dampcner side opposite the delivery side, an intcrunil opera- 

cyliodcr 36. According to this arrangement, a freshly printed space between printing units and a dampcner or a space 

or coated substrate is overprinted or overcoaied wida a third for a dampcner on the dampener side of cacli unit, the 

fj Ira or layer of ink or coaling ma terinl sLmuUaneously while improvement comprising: 

a second film or layer of irik or coating material is being oo a printing apparatus for inking or Coaling, the printing 

over-primed or mxr-coatcd on the last impression cyhndcr apparatus having a frame movably coupled to at least 

3G. one printing unit ia the s^acc for a dampcner, the 

"llic auxiliary inking/coating apparaitis 97 and the con- printing apparatus being movable between on 

verted or modified delivery cylinder 42 arc mounicd on (he on-imprc&sion operative position and an off-impre:>sion 

delivery drive shaft 43. The inking/coating apparalus 97 6S cetracled position; 

includes an applicator roller, preferably an aoilox applicator the movable frame supporting a removable first applicator 

roller 97A, for supplying itLk or coaling material to a plate roller aiid a removable second applicator roller, the first 
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uppKcator roller, beiug supported for adjustmcm iaio 
ujd oviL of ink oi cotitkig associBcion with ihe plate 
cylinder and ibc second applicator roU being supponed 
for adju$tmcDi iDto and out of ink or coaling association 
with ibi blanket cyiindcr. when the pdnting apparatus 
ifl moved respectively to ibe on-imprcfiKion operative 
position and the ofT-iiUprcssion retracted posittoo; 

whereby a continuous or spot film of ink or coaling cno be 
applied simultaaeously by the printing apparatus to a 
pkic on the plate cylinder and the blardcet cylinder and 
ink or con ring can be Selectively applied lo the plate 
cylinder or blanket cylinder or a phte mounted thereon 
if one of the first or second applicator mllers is removed 
from tbc frame. 

2, 'Vtxt Invemion as set forth in claim 1 wherein the 
pfiniin^: apparatus includes: 

A doctor blade awcmbly having a reservoir for receiving 
ink or coating material coupled to the ^cst or second 
applicator roU. 

5. The invcnlioQ as set lutlh in claim 2. the Hpplic;jlor 
roller comprising: 

a roller having a resilient transfer surface, 

4. The invention as set forth in claim 1, including: 

^t and second pivot piss mounted on ibe first and second 
side Irams mcmbersip respectively, saiil pivoi pios 
extending in alignment with The rotational axis of the 
plate and blanket cylinders; and 

the printing apparatus bein^ pivoially coupled for rota- 
tional movcmeat on the pivot pins. 

5. Ihc invuDtioo iu^ bci forth la claim 1, further compris- 
ing: 

a power actuator pivotally coupled to the printing unit, the 
power actuator having a power transfer arm which is 
extendable and retractable: tmd« 

apparatus coupled to the power transfer arm and to the 
printing apparaLiis for converting extension nr retrac- 
tion movtrocnt of the power transfer arm into pivotnl 
movement of the printing apparatus relative to the plate 
and blanlcet cylinder. 

6. The invention as set forth in claim 5, in whicb the 
movement converting apparatus compdscs; 

a bcU crunk pUtc having a Ur:st end portion pivo tally 
coupled lu the printing apparatus for enjrajritig ihe 
pdnting unit and having a .second end portion for 
cngagjiDg a stop member; and, 

a slop member coupled to the inking or coating apparatxis 
for engaging the second end portion of the bell crank 
piaic. 

7. The invention js siei fcirih in claim 1, the priming 
apparatus comprising: 

the movable frame having first and second side support 
members; 

the ink or coating applicator rollers being mounted 
between the lirst side support member and second side 
support member and having a reservoir or fountain pau 

, for receiving ink or coating mMerial; 

cradle means mounied on the first and Second side support 
members, rcipcaivcly for removably supporting the 
first and second applicator rollen; in the movable frame; 

power transfer means coupled to the apph'cator rollers for 
rotation thereof. 

8. The iflVCiilioa as; set forth iu claim 7, 

the cradle means including a first cradle assembly dis- 
posed un the first and second side support members, 
rcRpcctively^ and a sccoDd cradle assembly disposed on 
the firei and second side support members, respec- 
tively; 



the jEirst applicator roller is mounted for rotation on the 
first cradle assembly; and 

the second applicator nitler is mounted for rotation on the 
second cradle assembly. 
5 9. llic invention as sti forth in claim 1 wherein a 
container means for contatniag liquid ink or coating material 
and means for applying ink OT coaling material from the 
container mc&ns to a peripheral surface portion of the Arst 
and second applicator rolls is provided and supported by the 
10 priming apparatus. 

10. The invention as set forth in claim 9 wherein the 
container means comprises a doctor blade assembly having 
a reservoir or fountain pan for supplying ink or coating 
maictial to each of said applicator rolleni, and having a 
doctor blade disposed for wiping engagement with each of 
said applicator roUccs when it is received in rolling contact 
Vfiih ii^ or coating material in ifae reservoir or pan. 

U. The invention as set forth in claim 9, wherein the 
container means conapnscs a fountain pan and the inking 
appiymg means comprises a pan for transferring iiik or 
cualing material from tbc fountain pan to Said first and 
second applicator rollers. 

12. A rotary offset printing press having a prlDODg unit of 
the type having a delivery side and a dampencr side^ said 

25 dampener side having a dampcncr space for receiving a 
d&mpencf^ comprising, in combination: 
a plate cylinder mounted on the printing unit between the 
delivery .«idc and tbc dampenet side, and a printing 
plate mounted on the plate cylindci; 
a blanket cylinder having an ink or coating receptive 
blanket disposed in ink or coating transfer engagement 
with the plate for transferring ink or coating maicrlAl 
from the image surface areas of the printing plate to the 
ink or coating receptive blanket; 
an impression cylinder disposed adjacent the blanket 
cylinder thereby forming a nip between tlie blanket and 
the impression cylinder whereby the prinnng ink or 
coating mateiial is transferred trom the blanket to a 
substrate a^ ibe substrate ib transferred through the alp; 
support means mounted on the d^impener side of the 
printing unit; 

an inking or coaling apparatus having a removable first 
applicator roller and a removable second applicator 

45 mtler> being positioned in the dampencr space in place 
of a dampcner^ the inking or coating apparaiits being 
coupled 10 the support means for movement between an 
oa-imprcssion operative position and an oft-impression 
rcirticled position wherein the hrst applicalor roller 

50 ddjtisiably supported for movement into and out of ink 
or coating association with the plate on the pUic 
cylinder while the scoond applicator mllcr is adjastably 
supported for simultaneous movement into and out of 
ink or coating association with the blanket on the 

55 blanket cylinder; and 

whereby a coniinuou^ or spot film of ink or coaling CdC be 
applied by the inking and coating apparatus in s plate 
On the plato cylinder and a blanker on tbe blanket 
cylinder and ink or coaling can be selectively applied to 

60 the plate on the plate cylinder or the blanket cylinder 
bLidCt^l ur a piAle thereon. 

13. The invention as dciiacd in claim 12 wherein the plate 
cylinder, blanket cylinder^ impression cylinder and iclcing or 
coating apparatus forms a first printing unit.ihe pnntinjg 

&5 pTe:>s having tt Second printing unit for printing or coating 
tbc substrate .^bscqucntly to the first printing unit, the 
printing press further including: 



30 



35 



5,960J13 



23 



24 



a dryer mounted on the pnating press for discharging 
healed air onto a freshly prkied or cofttcd subsiraic 
£com ihe Utsi priniing wnii before ibc freshly prinrecl or 
coated subsLr&te is subsequently primed, coated or 
oihepvisc pfocessecl in the secood fidaiia^ unit. 5 

14. The inveniion as defined in iUim 13 wherein; 

the dryer is CDOuntcd adjacent lo ihc impression cyhndcr 
for discbarging he&tcd air onto a fresUy prisied or 
coated aubbUEtc while the substraic is Id contact wiib 
the impression cylinder. 3^ 

15. The invention as dc^cd in claim 13 compnsing: 
an e^ciractor coupled to the dryer for extracting hot air, 

moisnire, odors and volatilee from an exposure vane. 
between the dryer and d^c freshly printed or coaled 
subsiralc. 

16. The invention as defined in claim 12 wherein the 
priming press has an intoruuT position, oomprisiDg: 

a transfer cylinder disposed in the interunit position on the 
press aiid coupled in sheet transfer relation witb the 
impression cylinder, and 

an intenmil dryer disposed adjaceoi the iraosfer cylinder 
for dischargmg healed air onto a freshly printed or 
Cftaltd Kuhstrsic after it has been fmnsferred fmm the 
impression cylinder and while it is in contact with the 2s 
n-ansfcr cylinder. 

17. A printing press as de^cd in claim 12 wherein the 
plate cylidcr, blanket cylinder, impression cylinder, support 
means and inldug or coaling apparattis form a £rs( printing 
Mnit, the piiotiDg press having a second printing unit ioclud' 30 
ing a plate cylinder, a blaj^er cylinder and an impression 
cylinder in operable combination, fiinbcr including: 

a tran<;fer drum coupled in substrate traosCcr relation with 
the impressioD cylinder of the Urst printing unii nnd in 
substrate transfer relation with the impression cylinder 35 
of tiic second printing unit; 

a iirsi dryer motinicd adjacent the impression cylinder of 
the first printing unit for discharging healed air onto a 
&eshly primed or coaled substrate while the substrate is 
in conuict with ibe impression cylinder of the first *0 
' printing unit; 

a second dryer mounicd adjaceni the (ransTcr drum fur 
discfaatipng healed air omo a frcshty prinied ur cnaicd 
substraic after it has been transferred from the impres- 
sion cylinder of the first printing unit and wbilc it is in 
contact with the transfer cylinder; and, 

a ibird dryer disposed adjflam the impression cylinder of 
tbe second prioling unit for discharging beared air onto 
a freshly printed or coaled substrate after it has been 
transferred from rhe tninsfcr drum and while it is in 
contact with the impression cylinder of tbe second 
printing unit. 

IS. The invcnrioQ as defined in daim 12 wherein the 
inking or coating apparatus includes: 

first cradle means for supporting the first applicator roller 
for cngaticmcnl with Ibc plate when the inking or 
coaling apparatus is in the operative position; and, 

second cradle means for supponing the second apphcaior 
rolluf Cor cngagetneiii with the blanket When the inking 60 
or cuuiic^ :ippar;Uus Is in the operative pusiiion. 

19. n^c invention as defined in claim 12, said support 
means comprising: 

firsii and second pivoi means mounted on the first and 
second side frame members, respectively. 



20. The iovcQtiou as defined io claim 12, furiiicr com- 
prising: 

a power actiiatoi pivotaUy coupled lo the liildDg or 
coaling apparatus, the power actuator having a power 
transfer arm which is selcaivcly extendable or retract- 
able; and, 

apparatus coupled to the power transfer arm and to ihc 
inking or coating apparatus for converting extension or 
retraction movement of the power Unnsfct ^m into 
pivotal movcmenr of the inking or coating apparatus 
re tali vc 10 ihe printing uniL 

21. llie invention AS defined in claim 12 further compris- 
ing; 

a heli crank plate having a first end portion coti^led to the 
inking or coating apparatus and having a second end 
portion for engaging a stop member; and» 

a slop member secured to the inking or coating apparatus 
for engaging the »oood end portion of tl^e beU crdnk 
plate. 

22. The invention as defined in cbiim 1 or 12 wherein tbe 
inldng or ooating apparatus comprises: 

Ihe firsj Applicator roller having a rcsilienr transfer sur- 
face. 

23. A printing press as defined In any one of claims 1 or 
12 including: 

a s\ipply container for containing a voltime of liquid ink 
or coaling material; 

circulalion means coupjcd between ibe supply ccmlaincr 
and the inking or coating apparatus for inducing the 
flow of liquid ink or coating material from said supply 
container lo the inking ur coating apparatus and for 
returning liquid ink or coating material from the inking 
or coating apparams to ihe supply container; and. 

heal exchanger means coupled lo the circulation means 
tor maintaining tbe temperature of the liquid itik or 
coating material within a predetermined temperature 
range. 

24. A printing press os defined in any one of the claims 1 
or 12 wherein the inking or coating apparatus comprises: 

a fountain pan for containing a volume of liqmd ink or 

coating malenal; 
an applicator roller having a metering surface; and, 
a pan roller motmted for rotation in the fountain pan and 

coupled to Ihe applicator roller far transferring ink or 

coating material from the fountain pan to the applicator 

roller. 

25. A priming pre&j us dcftncd in any one of claimK 1 or 
12 characterised in that: 

a icsilicQt packing is mounted on the blanket cylinder, and 
a priming plate is mounted on the resilient packing. 

26. A printing press as defined in any one of claims 1 or ^ 
12 further including means for applying Ink or coating 
material to the first and second applicator rollers, and^ihc 
inking or coaling appar:iius i» pivoially mounied^on the 
printing unit in a position in widcb ihe nip coritacr point 
between the applicator rollers and the blanket and plate 
cylinders is ofecl with rcspccl 10 a radius^inc projecting 
Ihrougb the cealer of the plate cylinder and blanket cylinder 
to tlic axis of pivotal motion of , Ihe inking or coaling 
apparatus. ^ 
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ABSTRACT 



A skdctofi wheel or cylinder for supporting freshly 
printed sheet material between printing sutiogs or at 
the delivery station of a printing press is provided with 
a loosely retained mk repellent fabric covering for sup- 
porting and conveying the sheet materinl without trans- 
fer of wet ink from one sheet to a aoicccasive sheet and 
without smearing the ink or indenting the surface of the 
.ahcet material. The circumferential surface of the akele- 
ton cylinder la' provided with a coating of a fluorocar- 
bon plaatic having a fabric base portion bonded to the 
surface of the cylinder structure. The low friction prop- 
erties of the coating permit ease of sbufHing movement 
of the fabric covering and the coating structurr pro- 
vides B cushioning effect to prevent smearing or indent- 
ing the sheet .material by ihe fabric cover. The \m- 
provcd cylinder ia provided with a plurality of retaining 
plates slidably fitted in axially spaced hub portions of 
the cylmder which plalcs are each locked hi place by a 
set screw. The rim portiou of the cylinder irichidcs 
opposed paralTeJ flanges on which the opposite ends of 
the fabric covering may be rcsnovably retained. > 

25 Cairns, 4 Drawing Figures 
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METHOD AND APPARATUS FOR HANDLING k *?^""* ^ " CylindricaJ roller or skeleton 

PWNTED SHEET MATERIAL Z^^K^^'^K^^ * -^yB-drical surface 

r-niAi. thereof a relatively loose woven fabric or the like b 

BACKGROUND OF THE INVENTION i *ccorfance with one aspect of the present invention 
I. Reld of the Invention "f"- " "^"^S ^"^^^ P™ted 

l^pre^nt^ventio/p^rt^ Se^^SiS ^ Sfc^'^^nStr 

rial from one printing station to ^^or %h^^ °' of a 

dling the sheets as ihey arc ddWc^S fr™^^^ 15 roller having a support 

whJ«n »id devices LmJ^whS^^^^^^ « r^lvd^ 

narrow width and charactc^ bV^vinft^Z^^ I^^^^ ' '''^ v*^ "^^"^ °f f"'ctioa cLr- 

cndally .p^cd teeth. Such dcvi J tfo^^^Sc "^1^1^.^^^ ^"f,<'f^^«, Ceroplastics or the like, 
term skeUtonwhecki^ the printing press iiTL The nr^! «xo«ian£^ with Mother aspect of the present 

Jems inherent in handling freshly inked printed sh^ 20 ^^^'^^f » « Provided tin improved skeleton wheel 
and the like by skeleton wheels have been lonRstandint °^ * includes a fabric - 

ffei.ordcr to mininiizc the contact area between^skeJe^ covered supportmg surface for cngBging freshly printed 
Ibn wheels and the printed sheet o-aditional thinking led k ™ . '^*= ^ preferred embodiment of 

^id die provision of wheels in the form of relatively thin Pr&eai invention the fabric covering for the skele- 

|difika having a toothed or serrated circmnfcrcncc. How- 23 ^" ^^t*' ^ comprises a lightwdghi cotton fab- 
=c|/cr, these types of wheels have not overcome the 2? treated with a snitablc liquid repelUnt, 

f^roblcms of smearing and marring the inked surface of ^ ^^^^^ >« reladvely loosely supported on the smface 
-J^e sheet material due to sliding acdon between the . cylinder or wheel to accommodate any sKght 

igfitcrial and the phsjcctions or serrations. Moreover, ^f^^^ movement between the «heet material and the 
^e attempts to minimize the surface area in contact 30 ^^^^ wheel without marring the freshly inked sur- 
^th the sheet material has also resulted in actual in- ^^^^ damaging the sheet material itself. The im- 
fenting or dimpHng of the material itself. proved support roller or skeleion -wheel of the present 

^ Various efforts have been made to overcome the 'f^^^o'i also contemplates a supporting surface for the 
disadvantages of thin disk skelaon wheels. One of the ^^"^ covering which may include a low friction fluo- 
JSpre successful approaches has been completely con- 3J ropolymer layer, . ' 

g^ry to the concept of minimizing the surface area. This ^ accordance with another aspect of the improved 
development is disclosed and claimed in sfcdeton wheel of the present invention the cylindrical 
US, Pat. No. 3,79 K644 whisrein I provide for a support surfecc for the fabric covering may comprise a 
^tantiaJly cylindrical drum or roller coated with an coated or impregnated fabric bonded to the cylindrical 
p^rovetl ink repellent surface comprising a layer of 40 ^^^leel surface and forming a supporting surface for the 
polytctmfluoroethylcne. Although this improved skeie- loosely secured fabric coveting which is dircctiy en- 
fwi wheel has been commercially successful, with con- gageablc with the sheet material. 
tenuous use such as is common m many commercial The present invention provides a substantially im- 
pnnUng operations, there is over a period of time a proved yet simple and reliable handling apparatus and 
slight accumulauon of ink on the surface of the wheel. 45 method in the form of a skeleton wheel for printing 
In high spc=ed commercial printing eqm'pment, for equipment and the Hke which is adapted to support 
acampie. it has been deterramed tbac in order to provide sheet material including freshly biked surfaces thereof 
satisfactory printing quality the, surface of the coated without smearing or marking the printed surface and 
Wheel must be washed relatively frequcnUy with a sol- without damaging the sheet malerial itself The im- 
venr to remove any ink accumulation. Moreover, it has 50 Proved fabric covered skeleton wheel of the present 
also been deteimmed that the TF£ coated wheeb do invention is easily installed on a printing press and the 
not provide a cushionmg effect which is important for fabric covering is easily rmoved for cleaning oc 
the Ejghtly stretehed sheet material as it engages and is placement as needed. Those skilled in the an will recoe- ^Jl^^^ 
"^if T . ■ ""'^^ advantages as well as other superior fe^L 

In accordance with ^e present mvention the prob- 55 of the present invention upon reading thTdctailed de- 
Icms with the pnor art thm disk and other type skeleton scription which follows in conjunction^ with the draw- 
wheel concepts have been overcome wnh a skeleton ings. 
wheel of relatively ^reat width and with an improved 

ink repellent and supportive structure whurh may be BRIEF DESCRIPTION OF THE DRAWINGS 
used in conjunction with the teaching of U.S. FaL No. 60 HG. lis a perspective view of the improved skeleton 
3,791,644 as, well as funher improvements which I have wheel of the present invention before application of the 
made in support and handUng japparatus for handling coating and fabric covering. 

freshly inked sheet material. FIG. 1 is a derail section view takeit along the line 

SUMMARY OF THE INVE>mON 9^ ^ ^^^^^^^ ^^^^ of materials covering 

, . 65 the cixcumferential surface of the wheel: 

The present invention provides an improved method HG. 3 is a plan view of a piece nf fabric cbverine 
for hondhng sheei materud which has been freshly adapted for mounting on the sMeton wheel cf the p^^ 
mked or pnntcd on at least one side wherehi (he sheet en: invention; and 
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FIG, 4 is a detailed perspective view of a portion of ink from a previous sheet to a successive sheet and 

a press adapted to use the skdetoo whcd of the present without marrins or depressing the surface of the paper, 

invention. In accordance with the present invention it has been 

DESCRimON OF THE PREFERRED , '^T^T'\ * '^i'"' P"=f^'y « 

EMBODIMENTS rdatjvely loose weave on the order of what is com- 
monly known ad gauze has produced the nsexpccted 

The improved method and apparanis for handling improvement in a method and apparatus for handling 

sheet maierlal in accordance with the present invention printed material that has wet ink on the surface thereof 

15 used in a preferred form on high speed printing equip- as it passes over and is supported by the skdcton cylsn- 
ment of the type nsedp for example, in off-set printing, io der. A suitable fabric in accordance with the present 
Such equipment may include one or more support rol- invention and illustrated m the embodiment of FIG. 3 
Icrs or wheels for bandling the sheer mareriaJ between comprises a loosely woven* lightweight cotton material 
ptinting stages and upon delivery of the printed mate- such as gauze. A cloth having a forty count or forty 
rial CO a discharge magazine or stack. The particular xoesh, such as the piece of fabric 32 iUastriited m FIGS, 
tecaiion of the improved skeleton wheel.or roller of the 15 2 and 3, treated in accordajice with the present inven* 
present invention in a typical printing press is believed tion and attached to the surfaces of the flanges 22 and 24 
to be readily understandable to those addlled in the art. in a suitable manner has produced the unexpected im- 
Accordingly, a detailed descripdon of the printing press provement rn the handling of printed sheet materia] in 
is not bdievcd to be necessary to a complete under- printing presses and the like. The piece of &brtc 32 b 
standing of the present invention. In any casc» reference 20 preferably of rectangular shape dimensioned to cooh 
mai^:,^ made to my earlier US. Pw. No. 3»79 1,644 pletdy cover the outer cylmdricalsurlkce of the rim 12 
whM discloses details regardmg the location and ftinc- A preferred method, of preparing the fabric piece 32 
lions' a skeleton wheel for a typical mulu'siation print- )n accordance with the present Invention involves 
ingi press. The present invention may. of course, be washing the fabric in water in the presence of a suitable 
udl^id with printing presses having any number of 25 fabric softener dissolved therein in rather libera] quanti- 
pririt^g and delivery stations. tics- One suicablc fabric softener which has been used in 

I^^rring to FIG. 1 of the drawings there is iUus- preparation of the fabric piece 32 is manufactured under 

tratcf^ an elongated member or skeleton wheel gener- the trademark "DOWNY" and, in the washing process, 

ally l^ignatcd by the numeral 10 comprising the im- two to three times the normal recommended quantity of 

prov^ skeleton wheel or roller in accordance with the 30 softener has been used for washing the labrn in plain 

prcfpt invention. The skeleton wheel 10 is character- water. After washing the fabric piece 32 and .allowing 

ized by a partial cylindrical rim portion 22 which is same to dry a suitable fabric protector is applied to 

adapted to be mounted on a press a4jaceQt apparatus^ enhance the liquid repellancy characteristics of the 

nocISo>*^f *^ch as delivery grippera or the like. Ac- material. A preferred type of fabric protector u.manu- 

cordjngly, the outer cylindrical surface U of the rim 35 facturcd under the trademark SCOTCHGARDby)hc 

por^'n 12 has an opening extending the axial width of 3M Manufacturing Compaay* Minneapolis, Minn, as 

thesisbleton wheel defined by leading and trailing edges their ?axt No. FC4IQ1-C-12. Moreover, it has. been 

16 a.tfd IS, respectively. The skeleton wheel 12 includes determined that even though some ink will accumuJatc 
a pl^liry of spaced apart hub portions 20 whkrh may oa the sorfkce of the fabric threads over an extended 
be Ibtegraily fbmied with the rim 12 to comprise a one 40 period of operating dine the provisioii of the fabric 
pied&^'integral casting of alimtinuro, for example. The protector permits the occassonal rubbing or agitation of 
hub' portions 20 are connected to the rim portion 12 by the fabric by the press operator in place on the skeleton 
webs 23, 25 and 27 and are adapted to provide for sup- cylinder to break loose and remove dried ink particles 
porting the skeleton whcd rigidly secured for rotation or crystals which have accumulated <xnhe fiibric wiih- 
on a shaft on a printing press in a mBimer similar to the 45 out requiring removal and washing of the fabric piece, 
mounting arrangement disclosed in U.S. Pat- No. Referring to FIG. 2 a suitable method of attaching 
3,791,644 or by an improved arrangement to be da- the fabric piece 32 to the outer surface of the rim 12 is 
cussed herein. As shown in PIG, 1, the skeleton wheel by a double sided adhesive tape strip 32 disposed on and 
10 includes opposed elongated integral ,flange portions ejttending the length of each of the respective surfaces 
22 and 24 which extend generally inwardly from the 50 26 and 28. Another suitable method of attaching the 
surface 14 of the rim IZ The flange portions 22 and 24 fabric piece 32 would be by the use of fastener" strips, 
include elongated flat surfaces 26 and 28 provided for a sach as of the type made »indcr the trademark VEL- 
purpose to be described fUnhcr herein. CRO. Those skilled in the art will appreciate that other 

Referring now to FIG, 2 of the drawings there is means may be provided for attaching the fabric piece 32 
illustrated in detail the. improved surface construction 55 lo the flanges 22 and 24, however, the abovementtoncd 
of the skeleton wheel of the present invention including methods provide for quickly attaching and removing 
the fabric covering providing supporting conuci with the fabric piece 32 with respect to the wheel 10. 
the printed side of a piece of sheet material while con- An important aspect of the present invention con- 
veying the sheet toward a printing station or toward the cenis the type of fabric suppon surface provided on the 
press delivery magaane. Although the fluoroplastic 60 rim 12 and overlying the surface 14. The improved 
covered skeleton wheel disclosed in my previous patent surface is preferably of a tow cpefFecicnt* of friction 
provided improvements in handling freshly inked sheet such as may be provided by coating the metal surface 14 
material I have discovered that, unexpectedly, the pro- of the cylinder with a fluoroplastic as taught by U.S. 
vision of a layer of fabric on the supporting surface of Pat No. 3.791,644, Although the combinatioa of the 
the skeleton wheel and rather loosely secured thereto 65 coating described in the abovcmentioned patent to- 
funher enhajiccs the ability of the skeleton wheel to gcthcr widi the fabric member 32 aiioched thereover 
suppon and convey successive sheets of printed mate- provides suitable performance it has been discovered 
rial with wet ink thereon without iransfcring the wet that the fabric covering for the skeleton wheel 10 per- 
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fornw somewhat better in eliminating , any marring or tageous it is contexnplaced thai oiho- low friction pla«Jc 

depressions in the Bariace of the sheet material by the coatings may be applied to the aforementioned fabric 

application of . a. coating sidaciing a fabric reinforce- base to produoe a suitable surface for th« &bric member 

ment as will be described herein. 32, The particular fluotocarbon type cdating of the 

Referring to RG. 2 the rim portion U of the skeleton 5 general claw of coatings refened 10 herein haa pro- 

wheel. 10 id provided with a coating 35 coropriaing a duccd the tinexpecled improvemcDC of reducing ink 

fjuorocaxhgn, compodic coating material appikd in one transfer of one sheet 10 another in high speed printing 

or more coats oyer a fabric baae which » adhesively equipment and has also, in combination with thd fabric 

bonded to the cylindrical aroimferentiai U of the rim member 32, reduced depresjing or indenting of the 

portion IZ It b tielieved that the provision of the fabric 10 paper surface of tber sheeUJ After the coating 35 ha* 

base fo; the coating sach as deacrihed herein provides a been prepared the fabric piece 22 is applied to the 

cushioning effect for the fabric piece 32 which is ap- flanges 22 and 24 by the adhesive stripes 34 or other 

phed over the coanng 35 and which reduces the len- ^^i^ Esstening means loose enough so ihat with nor- 

dency for the &bno piece 33 to indent or form depres- ^ pr^Mtt the fabric may be locally moved 

siona in the surface of the sheet materwJ as wdl w aib- 15 ^ ^^-^^ directions at 

slantaally preventing the tranafer of wet Ink from one i^^^ i„ch to oneinch. Moreover, in printing 

sheet to a auccasivc sheet. ^ ■ presses in which the drive train has become loose with 

Ina preferred ^ethod of preparmg and forming the ^^^^ movcmcac between the 

^l^^tr^^ ,n impr«5o7cylinder and the skeleton wheel will 

vaa of -PP^<^^»«S^^;^^ ^^"^ ^ot r^oltin smearing of ibe\idk thanks to the movabil- 

•Sr^^ewZ^^^i^^^ t^'£ ^^^^ ^ - ^^^^ 

^Undany flat and smooth preparation surfece toprevent 15 KT^.f!! S^^^S^i^nT?h^ T^' 
Movement or shrinkage while afirat coat of the fluoro- ^fSrin^P^OsI 

tt^^Strr^ a^^S^Tai"^^^^^ 

H^nid fliioropol^cr coaling made under the trademark ^ ^^^^ a^c intawctcd by a suit^ 

^AN b/ti^ Whitforxi Corporation, Westchester, 30 ^ c keyway 4<; in . which may be 

Sl a satefectory coatm* mateiS of the type referred t'T'^^^E^^ft?'^ -^^"^^ ^^^^^ i 

y^herebabovelaXYLAN lOlOcomposite t^coating drive.steR^^ 48 m Fia 3. The 

inateriai which is self curing at room temp^We. ^1^*^ ^0 arp provided with an .^proved reten- 

^After ihe'afowlescribed fiibric base is temporarily tion^meai^or moun^ 

!feiened to a suitable surface with the warerproof dde 33 f ^ P?^^« 20 are ^ch 

Sbing said surface' the non waterproofed sWe of the with integral aaally eattcnding bosses SO and 52 

ISbriclSSanded lightly with a 220gril paper to bring out ?P«^ apart sufficiendytq^owt^^ to 

^ mip of the fiibrfc One coat of XYLAN IOIO coating ^ ra<fiaJly on ^ off of the shaft 48. The bawes 

Serial is then applied to the aforedescribed fabric and ^ «e provided >yith .opposed axislly extending 

IBowed to cui^e at' room temperature. Onca the first 40 ^^o^s 54 and . 56, respectively, which art: ahgned with 

ibatirig layer Has bcoi iUowcd to dry die coated fefaric each other to permit the insertion of a retaining plate S«. 

ITrcmoved fhwn the temporary preparation surface and The retaining plate 58 is preferably of a length slightly 

bonded the surface 14 of the' rim 12 using a statable ^ span.between the bottoms of the grooves 

adhesive such ^ a contact cement made by 3M Corpo- 54 and 56 so. that, the plate fits mugly.m the resp«ive 

ration. The surfece of the coated fabric piece Which is 45 ffoovks. The pl^te la preferably of a width equal to the 

applied to the surfiEWM of the rim portion 12 is the water- »al length of the bosses SO and 5X As shown m FIG, 

proofed ddc The surface 14 is normally prepared for ^ retaining plate 58 U provided with a socket head 

appfication of the adhesive in the prescribed manner to lock screw tfO threadcdly engaged with the retainmg 

be H>.flTT and dry. Care shook! be taken to roll out the pl^^e ^ provided with a suitable k>ck nut 6Z The lock 

coated fabric pteceof the coating 35 when it is applied 50 sc«w 60 is offset &om the center line which bisects the 

to the surface 14 to prevent entrapment of air bubbles or opening between the spaced apart bosses 50 and 53. ; 

the like. 'Hic lock screws 60 arc adapted, to be tightened to 

After Che adhesive is allowed to dry the &bric is engage the periphery of the shaft 48 to prevent axial 

trimmed to'size and additional coatings of the fluoro* sliding ofthe skeleton whedlO with respect to the shaft 

polymer are applied and allowed to dry between coats, 55 and to permit minor radial adjustment of the akdcton 

A suitable coating 35 is formed by the application of wheel witii respect to the shaft. When installing the 

three additional layers of XYLAN 1010 coating mate- cylmder 10 on the shaft 48 or removmg the cylinder 

rial after the fabric base has been bonded to the surface froin the shaft the improved retaimng plate 58 may be 

of tiie rim li The surface formed by the coating 35 is inserted in and removed from die respective grooves 54 

preferably sanded.lightiy between each coat of fluoro- 60 and 56 followed by nghcemng or loosemng of the 

poJymcr with, for example, 400 grit finishing paper. screws 60» as the case may be, to provide, a simplified 

The prepaAtion-df thie surfaci coating 35 as aforedes- . anangcmcnt for mounting and removing the cylinder 

cribed provides a substantially glazed surface with a with respect to the associated press drivi- shaft. The 

low. cdcfificient of friction which is ink repeflent and leading and trailmg edges 16 and 18 are advantageously 

also provides for ease of movement of the fabric piece 65 disposed substantially equidistant from the centerlhse 29 

32 when the same is attached to the cylinder 10. Al- so tbat m some applications the skeleton wheel 10 can 

though, in accordance with the present iavenrion, the be turned end for end when the leading edge becomes 

fluoropolymcr coating described is parucolnrly advon- . wom or damaged. 
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Another feature of the presfent invention vbich has 
pemutted improved retrofimng of a sfceieton whcd 
such as the wheel tO oacenain types of press equipment 
is provided by the axially eactcnding portions 15 and 15 
of the rim 12 which extend in opposite directiond re- 
spectively from the flanges 22 and 24, In ccriaiu types of 
presses such as i model TP-38A made by the MiUer 
Printing Equipment Companpy one or more scaiionary 
side plates are located adjacent ends of the skeleton 
wheel or cylinder and arc positioned such that certain 
lengths of printed materia] will overlap the side plates 
and will be disfigured while being conveyed past the 
plates nnder ihe support of the skeleton wheel bccaose 
rhe whcd cannot be moved axiaily on the shaft to the 
non printed area of the shest. However, with the ina- 
proved skeleton cylinder 10 having the amUy extend- 
ing rim portions 13 and 15, a suitable annular groove 
may be cut in the side plates to accommodare the axial 
length of the whcd 10 to thereby subatantially support 
the full length of the sheet maierinl as it is conveyed by 
the wheel. 

J^fcrring to FIO. 4 there is shown a detail view of a 
pbdion of a skeleton whcd suppon shaft SO similar lo 
th£lshall 48. The shaft SO ja supponed in a bearing ^ 
s^^ly 32 which is bolted to a suppon assembly includ- 
in^a side plate member 84. The plate S4 is stationary 
01^ prevents the use of a skdcfon wheel or cylinder 
having a length substantially equal to the l^gth of the 
9^et and providing adequate support thereof. How- 
ev^f, by forming the annular groove 88 to have radial 
aifiSJ axial dimensions with respect to the longitudinal 
ccn^erline of the shaft SO sufficient to clear the axial end 
poxtipns 13 or 15 of rhe rim 1^ the cylinder 10 may be 
in^lled on a press equipped as shown to support sub- 
stl^ally the entire length of the sheet material 

ffhose skilled in the an will appreciate that various 
ffl^6cations to the method and apparatus of the pres- 
ettbaavention may be made without departing from the 
scc^ of the invention as defined in the appended ^ 
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What I claim is: 

A method for snpporcbg and conveying sheet 
material which has been freshly printed and discharged 
from a iTrinting press or the like without mairing the 45 
ftehly Inked surface, comprising the steps of: 
providmg a skeleton wheel having a sheet supporting 

surface tfaereon; 
providtng a piece of fabric; 

attaching said piece of fabric to said skeleton wheel to 5^ 
be disposed over at least that pan of said surface 
which supports said sheet material said piece of 
fabric being, attached, relativdy loosdy to permit 
and accomodate slight movement between the , 
&bric and the slcdeton wheel when the sheet mate- 55 
rial is supported and conveyed by skeleton wheel 
and 

rotating said skeleton wbed to engage successive 
sheets of said sheet material in siupportive and con- 
veying rdaiionship thereto by said piece of fobric 60 
without marring said freshly printed surface. 

2. The method as set forth in daiin 1 together with 
the steps of: 

providing said piece of fabric of woven cloth, 

3. The method set forth in claim 2 wherein: 65 
said cloth is provided of woven substantially qauze- 

like cotton material on the order of about forty 
mesh. 



4. The method set forth in claim 1 or 3 together with 
the steps of: 

treating sakl fabric with a liquid repeJlcnt prior to 
attaching said piece of fabric to said skeleton 
whccL 

5. The method set forth in claim 4 together with the 
steps of treating said fabric with a fabric softcmng mate- 
rial prior to treating said fabric with liquid r^eJIcnt, 

6. The method set forth in claim 1 together with the 
steps of: 

providing an ink repellent coating on said surface for 

supporting said piece of fabric. 
7- The method set forth in claim 6 wherdm 
said coaling indudes a polytetrafluoroethyleac. 

8. The mechcxS set forth in claim 6 together with the 
step of: 

providing a fabric base portion for said coating. 

9. In a skeleton Mrt^ed for suppordng and transferring 
a freshly printed sheet from a printing station on a print- 
mg press or the like without marring the freshly inked 
surface; 

a generally cylindrical rim segment having a gener- 
ally cylindrical suppon suriacc formed thereon; 
and 

a fabric covering disposed over 'at least a pan of said 
support surface for supportivdy engaging one side 
of said sheet during the transfer thereof; and 

means for securing said fabric covering to extend 
relatively loosdy over said support surfecc to per- 
mit and accomodate sUgHt movement benveen the 

. fabric covering and said support sorface when the 
printed sheet is supported and transferred by the 
skeleton whcd so that the Ircshly printed sheet is 
not marred. 

10- The invention set forth in claim 9 whcreinr 

said fabric covering comprises woven substantially 
gauzelike conon material on the order of about 
forty mesh. ' 

IL The invention set forth in claim 10 wherein: 

said fabric covering ia treated with a liqmd repellents 

12. -The invention set forth in claim 10 wtierein said 
fabric covering is treated with a fabric softening agent. 

13. The invention set forth in claim 9 wherein: 

said generally cylindrical support sur&ce is ddsnnted. 
in a circumferential direction by opposed eloo- 
gaied flanges, and 'said skeleton whed indudes 
means for removably aitachmg^said fabric covering 
to said whcd along said Ranges. 
14^ The invention sel forth in claim 13 wherein: r 
said means foir attaching includes an adhesive strip 
mounted on ssid flanges. 

15. The invention set forth m claim 13 wherdn: 
said rim segment extends axtally beyond said flanges 

for supporting substantially the entire length of said 
sheet. 

16. The invention set forth in claim 9 or 13 wherein: 
said surface includes a low friction coating thereon. 

17. The invcntioa set forth in claim 16 wherdn: 
said coating comprises at least one layer comprising 

polytctrafluoroethylcne. 

18. The invention set forth in claim 16 wherein: 
said coating indudes a fabric layer on which at least 

one layer of a fluoropolymer coating is applied. 

19. The invention set fonh in claim 18 wherein; 
said fabric layer is a woven canvas. 

. 20, A method of supporting and!- conveying sheet 
material which has been freshly inked and discharged 
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ftom a printing press or ih& like without marring the 
freshly inked surijace, comprising the steps of; 

foiming an ink repellent coating on a sheet sappon- 

ing surface of a sMcton wheel; 
treating a piece of fabric with a fabric softening agen^ 
trcflting the piece of fabric with a liquid repeUeat 
subsequent to treatment with said fabric softening 
agcnU 

attaching the piece of fabric to the skdetoa wheel to 
cover the sheet supporting surface, said attaching 
step mclurling mounting the piece of fabric rela- 
tively loosely over the sheet supporting surface 
such that the piece of fabric is cap^le of accozxono- 
dating relative movement b«Eween the sheet inatd- 
rial and the shecrt supporting surface substaatially 
withoat marxing or daxnagiDg the freshly inked 
sheet matcdai; and 
rotating the skeleton wheel to engage aucccssivc 
sheets of the sheet xnaierial in supportive and con- 
veying relation with the piece of fabric. 
31. The method of claim 20 wherein said step of fbnn- 
^ an ink repellent coating comprises the steps of ap- 
^ying an ink repellent agent to a fabric base pordon and 
'ixicunag the fabric base portion to the skeleton wheel. 



10 



15 



20 



rccted flanges, and wherein said attaching step com- 
priscs wrapping the piece of &bric about the sheet sup- 
porting surface and securing opposite ends of the piece 
of fabric respectively to the flanges. 

7X A skeleton wheel for supporting and trausfernTig 
a freshly inked printed sheet firom a printing station of a 
printing press or the like without marring the freshly 
inked surface, comprising: 

a wheel member having a generally cylindrical sheet 
supporting surface with an ink repellent coating 
fonned thereon; 
a fabric covering comprising a woven cloth treated 
with a fabric softening agent and then treated with 
a liquid repellent agent; and 
means, for attaching said fabric covering relatively 
loosely to said wheel member to cover said sheet 
supporting sur£ace such that said fabric covering is 
capable of accommodating sufficient relative 
movement between a printed sheet supported and 
transferred thcrd)y and said sheet supporting sur- 
face substantially without marring or damaging the 
printed sheec 
24^ The skeleton wheel of claim 23 wherein said ink 
repellent coating comprises a fabric base portion with at 



:J22, The method of claim 20 wherein the skeleton 25 least one layer of a fluoropolymer material applied 

-wheel sheet supporting surface has a generally cylindri- thercoo. 

^<§il shape interrupted by an opening extending the a»al 25. The skeleton wheel of claim 24 wherein said fab- 

l^^dth of the skeleton wheel, said opening being ric base portion is formed from a canvas sheet. 

^PUflded by a pair of generally radially inwardly di- • » • m * 
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(54) Retractable inking/coating apparatus having ferrls movement between printing units 



(57) A retractable in-line inking/coating apparatus 
(10) selectively applies either spot or overall ink/coating 
material to a blanket (B) or flexographic plate (P) on a 
blanket cylinder (34), or spot or overall ink/coating to a 
flexographic printing plate (P) on a plate cylinder (32) in 
a rotary offset printing press (12). The inking/coating 
apparatus ispivotally mounted on a printing unit (22, 24. 
26. 28) or dedicated coating unit, and is extendable into 



and retractable out of an operative inking/coating posi- 
tion by a carriage assembly (58) which is pivotally cou- 
pled to the printing unit. Because of the pivotal support 
provided by a cantilevered support arm (88, 90), the ink- 
ing/coating apparatus is extended and retracted through 
a Ferris wheel arc between adjacent printing units. 
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Description 

This invention relates to sheet-fed or web-fed. 
rotary offset or flexographic printing presses, and more 
particularly, to a new and improved inking/coating appa- s 
ratus for the in-line application of printing inks or protec- 
tive or decorative coatings to sheet or web substrates. 

Conventional sheet-fed, rotary offset printing 
presses typically Include one or more printing units 
through which individual sheets are fed and printed with io 
wet ink. Since the inks used with rotary offset printing 
presses typically remain wet and tacky for some time 
after printing, special precautions must be taken to 
insure that the freshly printed sheets are not marked or 
smeared as the sheets are transferred from one printing 75 
unit to another, and while being conveyed to the sheet 
delivery stacker. The printed surface of the freshly 
printed sheet dries relatively slowly and can be smeared 
during subsequent transfer between printing units. In 
order to reduce smearing and offsetting, spray powder 20 
is applied on the printed sheet. 

In some printing applications, offset and smearing 
are prevented by applying a protective and/or decora- 
tive coating over all or a portion of the freshly printed 
sheets. Various arrangements have been proposed for ss 
applying the protective or decorative coating as an in- 
line operation by using the last printing unit of the press 
as the coating application unit. However, when such in- 
line coating is performed, the last printing unit cannot be 
used to apply ink to the sheets, and can only be used for 30 
the coating operation. Thus, while coating with these 
types of in-line coating apparatus, the press loses the 
capability of printing its full range of colors since the last 
printing unit is converted to a coating unit. 

It will be appreciated that the time required to 35 
reconfigure a press for coating or non-coating is non- 
productive and costly. Accordingly, there is a need for an 
in-line coating apparatus that minimizes the time to 
clean-up from one printing run and set-up and run the 
next job. Where consecutive jobs require the same type 40 
of coating, particularly blanket coating, It may not be 
necessary to clean-up the coater between jobs. How- 
ever, the coating material cannot be allowed to dry on 
the rollers. Therefore, especially when switching from 
blanket to spot coating or vice versa, or if there is a 45 
delay between jobs, it is necessary to wash-up the 
coater after each job is completed. 

In addition, coater wash-up is necessary when 
switching between different coating compositions, such 
as aqueous and ultra violet (UV) curable coatings. Such so 
coating materials are not interchangeable, and conse- 
quently, the coater must be washed between applica- 
tioris of different coating media. 

The foregoing limitations are overcome, according 
to the present Invention, by a retractable, in-line ink- 55 
ing/coating apparatus which is nx)unted on a printing 
unit for pivotal, Ferris wheel movement between an 
operative inking/coating position and a retracted, over- 
head idle position. The inking/coating apparatus 



includes an applicator head which, is positioned in 
alignment with either the plate cylinder or the blanket 
cylinder by a carriage assembly which includes a canti- 
levered support arm. The support arm is pivotally cou- 
pled between the inking/coating head and the printing 
unit tower. This cantilevered, pivotal mounting arrange- 
ment allows the inking/coating unit to be used between 
two printing units, as well as on the last printing unit of 
the press. 

In the preferred embodiment, the applicator head 
includes vertically spaced pairs of cradle members with 
one cradle pair being adapted for supporting a metal or 
ceramic coating roller in alignment with a blanket cylin- 
der, and the other cradle pair supporting a resilient ani- 
lox coating roller In alignment with the plate cylinder, 
respectively, when the carriage assembly Is in the oper- 
ative position. Because of the cantilevered, pivotal sup- 
port provided by the support arm, the applicator head 
can be lifted and lowered through an arc, similar to Fer- 
ris wheel movement in the limited space between adja- 
cent printing units. When fully retracted, the applicator 
head and carriage assembly are lifted to an elevated, 
retracted overhead position, preferably an overhead 
position overlying the printing unit tower, thus providing 
complete access to the interslation space and the print- 
ing unit cylinders without causing the printing unit to 
lose its printing capability. The Inking/coating applicator 
roller of the applicator head can be inspected, cleaned 
or replaced and the doctor blade assembly can be 
washed-up automatically while the inking/coating appa- 
ratus Is in the retracted position. 

When the inking/coating apparatus is used in com- 
bination with a flexographic printing plate and aqueous 
ink or aqueous coating, the water component of the 
aqueous ink or coating on the freshly printed sheet is 
evaporated by a high velocity, hot air interslation dryer 
and a high volume heat and moisture extractor assem- 
bly so that tiie freshly printed ink or coating is com- 
pletely dry before the sheet is printed on the next 
printing unit. This quick drying flexographic print- 
ing/coating arrangement permits a base coat of ink. for 
example opaque white or metallic Ink (gold, silver or 
other metallics) to be applied in the first printing unit, 
and then overprinted by a lithographic process on tiie 
next printing unit 

Exemplary embodiments of the present inventfon 
are illustrated In the drawing figures wherein: 

FIGURE 1 is a schematic side elevational view of a 
sheet-fed, rotary offset printing press having ink- 
ing/coating apparatus embodying the present 
invention; 

FIGURE 2 is a perspective view of the printing 
press of FIGURE 1 in which a dual head ink- 
ing/coating apparatus is in the operative coating 
position and a single head coater is in a retracted, 
overhead position; 

FIGURE 3 Is an enlarged simplified perspective 
view showing one side of the single head ink- 
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ing/coating apparatus of FIGURE 1 in tiie operative 
position; 

FIGURE 4 is a simplified side elevational view 
showing the dual head Inking/coating apparatus In 
the operative coating position for spot or overall 5 
coating from the blanket position; 
FIGURE 5 is a simplified side elevational view 
showing the single head inking/coating apparatus 
in the operative coating position for spot or overall 
coating from the plate position; and, 
FIGURE 6 is a simplified side elevational view of 
the dual head inking/coating apparatus of FIGURE 
4. partially broken away, which illustrates the 
hydraulic drive assembly and doctor blade assem- 
bly 

As used herein, the term "processed" refers to var- 
ious printing methods which may be applied to either 
side of a substrate, including the application of UV-cura- 
ble and aqueous inks and/or coatings. The term "sub- 20 
strate" refers to sheet or web material. Also, as used 
herein, the term "waterless printing plate" refers to a 
printing plate having non-image surface areas which 
are hydrophobic and also having image surface areas 
which are hydrophilic, wherein the non-image surface 25 
areas are characterized by a surface tension value 
which is less than the surface tension of aqueous ink. 
and the image surface areas are characterized by a sur- 
face tension value which is greater than the surface ten- 
sion of aqueous ink. TIexographic" refers to flexible 30 
printing plates having a relief surface which is wettable 
by aqueous ink or aqueous coating material. 

As shown in the exemplary drawings, the present 
invention is embodied in a new and improved in-line ink- 
ing/coating apparatus 10, for applying inks or protective 35 
and/or decorative coatings to sheets or webs printed in 
a sheet-fed or web-fed. rotary offset or flexographic 
printing press, herein generally designated 12. In this 
instance, as shown in FIGURE 1, the inking/coaling 
apparatus 10 is installed in a four color printing press 40 
12, such as that manufactured by Heidelberger Druck- 
maschinen AG of the Federal Republic of Germany 
under its designation Heidelberg Speedmaster 102V. 
The press 12 includes a press frame 14 coupled at one 
end, herein the right end, to a sheet feeder 16 from 45 
which sheets, herein designated S, are individually and 
serially fed into the press, and at the opposite end, with 
a sheet delivery stacker 20 in which the freshly printed 
sheets are collected and stacked. Interposed between 
the sheet feeder 16 and the sheet delivery stacker 20 so 
are four substantially identical rotary offset printing units 
22, 24, 26 and 28 which can print different color inks 
onto the sheets as they are transferred through the 
press 12. The printing units are housed within printing 
towers Tl . T2, T3 and T4 formed by side frame mem- 55 
bers 14. 15. 

As illustrated, the printing units 22, 24, 26 and 28 
are substantially identiccl and of conventional design. 
^he first printing unit 22 includes an in-feed transfer cyl- 



inder 30, a plate cylinder 32. a blanker cylinder 34 and 
an impression cylinder 36, all supported for rotation in 
parallel alignment between the press side frames 14, 
15. Each of the first three printing units 22, 24 and 26 
have an interunit transfer cylinder 38 disposed to trans- 
fer the freshly printed sheets from the adjacent impres- 
sion cylinder to the next printing unit via an interstation 
transfer cylinder 40. The last printing unit 28 is shown 
equipped with a delivery cylinder 42 which guides each 
freshly printed sheet 18 as it is transferred from the last 
irrpression cylinder 36 to a delivery conveyor system, 
generally designated 44. to the sheet delivery slacker 
20. 

The delivery conveyor system 44 as shown in FIG- 
URE 2 is of conventional design and includes a pair of 
continuous delivery gripper chains 46, only one of whrch 
is shown carrying at regular spaced locations along the 
chains, laterally disposed gripper bars having gripper 
firigers for gripping the leading edge of a freshly printed 
sheet 1 8 after it leaves the nip between the delivery cyl- 
inder 42 and impression cylinder 36 of the last printing 
unit 28. As the leading edge is gripped by the grippers. 
the delivery chains 46 pull the freshly printed sheet 
away from the impression cylinder 36 and deliver the 
freshly printed sheet to the sheet delivery stacker 20. 

Prior to reaching the delivery sheet stacker, the 
freshly printed and/or coated sheets S pass under a 
delivery dryer 48 which includes a combination of infra- 
red thermal radiation, high velocity hot air flow and heat 
and moisture extraction for drying the ink and/or the pro- 
tective/decorative coating on the freshly printed sheets. 

In the exemplary embodiment shown In FIGURE 1, 
the first printing unit 22 is equipped with a flexographic 
printing plate, and does not require an inking roller train 
or a danrpening system. If an ink roller train is mounted 
on the first printing unit, the form rollers are retracted 
and locked off when the printing unit goes on impres- 
sion. Flexographic aqueous ink is supplied by the ink- 
ing/coating unit 1 1 0. The remaining printing units 24, 26 
and 28 are equipped for lithographic printing and 
include an inking apparatus 50 having an inking roller 
train 52 arranged to transfer ink from an ink fountain 54 
to the plate cylinder 32. This is accomplished with the 
aid of a fountain roller 56 and a ductor roller. The foun- 
tain roller 56 projects into the ink fountain 54, where- 
upon its surface is wetted with printing ink Q. The 
printing ink Q is transferred intermittently to the inking 
roller train 52 by the ductor roller. The inking roller train 
52 supplies printing ink Q to the image ares of a printing 
plate P mounted on the plate cylinder 32. 

The printing ink Q is transferred from the printing 
plate P to an ink receptive blanket B which is mounted 
on the blanket cylinder 34. The inked image earned on 
the blanket B is transferred to a sheet S as the sheet is 
transferred through the nip between the impression cyl- 
inder 36 and the blanket B. 

The inking roller arrangement 52 illustrated in FIG- 
URE 1 is exemplary for use in combination with litho- 
graphic ink printing plates. It will be understood that 
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danpening rollers (not illustrated) will be in direct 
engagement with the lithographic plate P. but are not 
used in combination with the f lexographic plate of print- 
ing unit 22. 

Referring now to FIGURE 4, FIGURE 5 and FIG- 5 
URE 6. the in-line inking/coating apparatus 10 includes 
a carriage assembly 58 which supports an applicator 
head 60. The applicator head 60 includes a hydraulic 
motor 62, a lower gear train 64, an upper gear train 65, 
an applicator roller 66 and a doctor blade assembly 68. io 
The external peripheral surface of the applicator roller 
66 is inserted into wetting contact with liquid coating 
material or ink contained in a reservoir 70. The reservoir 
70 is continuously supplied with ink or coating which is 
circulated through the reservoir 70 from an off-press is 
source by a pump (not illustrated). The hydraulic motor 
62 drives the applicator roller 66 synchronously with the 
plate cylinder 32 and the blanket cylinder 34 in 
response to an RPM control signal from the press drive 
(not illustrated) and a feedback signal developed by a 20 
tachometer 72. While a hydraulic drive motor is pre- 
ferred, an electric drive motor can be used. 

The applicator roller 66 Is preferably a fluid meter- 
ing anilox roller which transfers measured amounts of 
printing ink or coating material onto the printing plate or 2S 
blanket. The surface of an anilox roller is engraved with 
an array of closely spaced, shallow depressions 
referred as "cells". Ink or coating material from the res- 
ervoir 70 flows into the cells as the anilox roller turns 
through the reservoir. The transfer surface of the anilox so 
roller is scraped with a doctor blade 73 to remove 
excess ink or coaling. The ink or coating remaining on 
the anilox roller is the measured amounts contained 
within the cells. 

The applicator roller 66 is cylindrical and may be 35 
constructed in various diameters and lengths, contain- 
ing cells of various sizes and shapes. The volumetric 
capacity of an anilox roller is established during manu- 
facturing and is dependent upon the selection of cell 
size, shape and number of cells per unit area. Depend- 4o 
ing upon the intended application, the cell pattern may 
be fine (many small cells per unit area) or coarse (fewer 
larger cells per unit area). 

By applying the ink or coating material through the 
inking/coating applicator head 60. more ink or coating 4S 
material can be delivered to the sheet S as compared 
with the inking roller train of a lithographic printing unit. 
Moreover, color intensity is stronger and more brilliant 
because the f lexographic ink is applied at a much larger 
film thickness than can be applied by the lithographic so 
process and is not diluted by dampening solution. 

The inking/coating applicator head 60 includes side 
frame members 74, 76 that support the applicator roller 
66, gear train 64, gear train 65, doctor blade assembly 
68 and the drive motor 62. The applicator roller 66 is ss 
supported at opposite ends on a lower cradle formed by 
a pair of end plates 78, 80 which hold the applicator 
roller 66 in parallel alignment with the blanket cylinder 
34 (FIGURE 5). The side frames 74, 76 are also pro- 
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vided with an upper cradle formed by a pair of side 
plates 82, 84 which are vertically spaced with respect to 
the lower side plates 78, 80. Each cradle has a pair of 
sockets 79, 81 and 83, 85, respectively, for holding the 
applicator roller 66 for spot coating or inking engage- 
ment against the plate P of the plate cylinder 32 (FIG- 
URE 4) or the blanket B of the blanket cylinder 34. 

Preferaljly. the applicator roller 66 for the upper cra- 
dle (plate) position is an anilox roller having a resilient 
transfer surface. In the dual cradle arrangement, the 
press operator can quickly change over from blanket 
inking/coating and plate inking/coating with minimum 
press down time, since it is only necessary to remove 
and reposition or replace the applicator roller 66, and 
wash-up the doctor blade assembly if changing from ink 
to coating or vice versa. The capability to selectively 
operate in either the flexographic mode or the litho- 
graphic mode and to print or coat from either the plate or 
blanket position is referred to herein as the 
TITHOFLEX" process. 

Referring again to FIGURE 2 and FIGURE 3, the 
applicator head 60 is supported by the carriage assem- 
bly 58 in a cantilevered. pivotal arrangement which 
allows the dual cradle inking/coating apparatus 10 and 
a single cradle inking/coating apparatus 1 1 0 to be used 
between any two adjacent printing units, as well as used 
on the first and last printing units of the press. This is 
made possible by a pair of cantilevered support arms 
88, 90 that are pivotally coupled to the side plates 74. 
76, respectively, on a pivot shaft 77. Each support arm 
has a hub portion 88A. 90A. respectively, and an elon- 
gated shank portion 88B, 90B, respectively. 

The cantilevered support arms are pivotally 
mounted on the printing tower by pivot blocks 92, 94, 
respectively The hub portions 88A, 90A are journalled 
for rotation on pivot shafts 96, 98, respectively The pivot 
blocks 92, 94 are securely fastened to the tower 14D. so 
that the carriage assembly 86 is pivotally suspended 
from the pivot shafts 96, 98 in a cantilevered Ferris sup- 
port arrangement. The shank portions 88B, 90B are piv- 
otally coupled to the pivot shaft 77, so that the carriage 
assembly 58 and the applicator head 60 are capable of 
independent rotation with respect to each other and with 
respect to tee pivot shaft 77. By this arrangement, the 
applicator head 60 is pivotally suspended from the pivot 
shaft 77, and remains in an upright orientatiori as the 
support arms rotate from the operative position to the 
fully retracted position, and vice versa. 

Thus, the cradles 78, 80 and 82, 84 position the 
applicator roller 66 in vertical and horizontal alignment 
with the plate cylinder or blanket cylinder when the 
applicator head is extended to the operative position, for 
example as shown in FIGURE 4 and FIGURE 5. More- 
over, because of the transverse relationship between 
the hub portion and shank portion of the support arms, 
the applicator head 60 and carnage assembly 58 are 
capable of rotating through a Ferris arc without touching 
the adjacent printing tower. This makes it possible to 
install the inking/coating apparatus 10 on any intermedi- 
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ate printing unit tower (T2, T3). and as well as on the 
first printing unit tower T1 and the last printing unit tower 
T4. Additionally, when the inking/coating unit 1 0 is in the 
operative position, the lateral projection of the applicator 
head 60 into the interstaton space between printing 5 
units is minimized. This assures virtually unrestricted 
operator access to tiie interstation space between adja- 
cent printing units when tiie applicator head is engaged 
in the operative position, and completely unrestricted 
access when the carriage assembly 58 is retracted. w 

Rotation of the carriage assembly 58 is counter- 
clockwise from the retracted, idle position (shown in 
phantom in FIGURE 1) to the operative position (FIG- 
URE 4 and FIGURE 5). The carnage assembly 58 can 
be adapted for clockwise rotation from the retracted is 
position to the operative position for engagement of the 
applicator roller to either the plate or the blanket on the 
dampener side of the tower, assuming tiiat access to 
the plate and blanket is not restricted by dampener roll- 
ers or the like. 20 

Rotational movement of the support arms 68, 90 is 
assisted by countenveights 100, 102 which are secured 
to the support arms, respectively, for concurrent rotation 
with respect to the pivot blocks 92. 94. With the passive 
assistance of the countenveights, the press operator 25 
can easily move the inking/coating assembly 10 from 
the engaged operative position as shown in FIGURE 4 
to the fully retracted, idle position as shown in phantom 
in FIGURE 1 . Preferably, rotation of the carriage assem- 
bly 58 is assisted by a torsion spring, electric motor or 30 
hydraulic motor. 

The Inking/coating apparatus 10 is releasably 
locked into the operative position as shown in FIGURE 
4 by releasable latch couplings 103. 105 that secure the 
support arms 88. 90 to the press side frames 14, 15, 35 
respectively, of the printing unit tower T4 in the operative 
position. Coating engagement of the applicator roller 66 
against the blanket cylinder 34 is produced by power 
actuators, preferably pneumatic cylinders 104, 106 
which have extendable/retractable power transfer arms 40 
104A, 106A, respectively. The pneumatic cylinder 104 is 
pivotally coupled to the support arm 88 by a pivot link- 
age 108, and tiie second pneumatic cylinder 106 is piv- 
otally coupled to the support arm 90 by a pivot linkage 
1 09. In response to actuation of tiie pneumatic cylinders 4s 
1 04. 1 06. tiie power transfer arms are retracted. As the . 
transfer arms retract, the inking/coating head 60 is 
rotated counterclockwise on the pivot shaft 77, thus 
moving the applicator roller 66 into coating engagement 
with the blanket cylinder 34. so 

The pivot linkage 108 includes a bell crank 111 
which is mounted for pivotal movement on a pin 113. 
The pin 1 13 is supported by a clevis plate 1 15 which is 
attached to the support arm 88. One end of the bell 
crank is pivotally coupled to tiie actuator arm 104A, and 55 
a cam roller 1 1 7 is mounted for rotation on its opposite 
end. 

The cam roller 117 is engagable against an adjust- 
able stop 119 which is rigidly secured to the side plate 



74. Counterclockwise shifting of the handle H moves a 
cam follower 121 into a latch pocket 123 of a receiver 
block 125 as the cam roller 117 is moved into engage- 
ment witii the adjustable stop 119 in. the interlocked, 
operative position. Referring to FIGURE 4, FIGURE 5 
and FIGURE 6, the receiver block 125 is secured to tiie 
delivery side of tiie printing unit tower by machine 
screws. 

When the plate P goes on impression, power is 
applied to tiie pneumatic actuator 104 and the power 
transfer arm 104A retracts, thus causing the bell crank 
111 to rotate counterclockwise about the pin 113. The 
torque applied by the pneumatic actuator 104 is trans- 
mitted to the applicator head 60 through the cam roller 
117 and the adjustable stop 119. Counterclockwise 
movement of the applicator head 60 relative to the sup- 
port shaft 77 carries the applicator roller 66 into engage- 
ment wrtii the plate R 

The adjustable stop 119 has a threaded bolt 119A 
which is engagable with the cam roller 1 1 7. The striking 
point of engagement is preset so that the applicator 
roller 66 is properly positioned for engagement with tiie 
plate P or blanket B in the operative position when the 
applicator head 60 is interlocked with the press frame 
14 and the printing unit goes on impression. 

Referring to FIGURE 5, an inking/coating appara- 
tus 110 having a single head is illustrated. The con- 
struction of this alternative embodiment is identical in all 
respects with the dual head arrangement, witii tiie 
exception that only a single gear train and a single cra- 
dle for holding tiie applicator roller is provided. In botii 
embodiments, the inking/coating head 60 remains 
upright as it swings through an arc. comparable to the 
movement of a Ferris wheel. Because of the upright ori- 
entation of the inking/coating head 60 as it moves 
between tiie extended and retracted positions, the usual 
platform spacing between printing unit towers provides 
adequate clearance to permit extension and retraction 
of the carriage assembly 58 without interference with 
operator access to the printing units. This is a significant 
advantage in that it permits the in-line inking/coating 
apparatus 10 to operate effectively in the Interstation 
space between any adjacent printing units, and witiiout 
blocking or obstructing access to the cylinders of tiie 
printing units when the inking/coating apparatijs is in the 
retracted position (as indicated in phantom in FIGURE 
1). 

Moreover, when the in-line inking/coating appara- 
tus is in tiie fully retracted position, tiie applicator roller 
66 is conveniently positioned on the dampener side of 
the printing unit for inspection, clean-up or replacement. 
Additionally, the doctor blade assembly is also conven- 
ientiy positioned for inspection, removal, adjustment or 
clean-up. Also, the doctor blade reservoir and coating 
circulation lines can be cleaned while tiie press is run- 
ning as well as when the press has been stopped for 
change-over from one type of ink or coating material to 
another. 



9 



EP0 741 025 A2 



10 



When the inking/coating apparatus is used for 
applying an aqueous ink or an aqueous coating mate- 
rial, the water component on the freshly printed sheet S 
is evaporated by a high velodty, hot air interstation dryer 
and high volume heat and moisture extractor units 1 12 5 
and 114. as shown in FIGURE 1. FIGURE 4 and FIG- 
URE 5. The dryer/extractor units 112 and 114 are ori- 
ented to direct high velocity heated air onto the freshly 
printed/coated sheets as they are transferred by the 
interuntt and the intermediate transfer cylinders 36. 40. 
By this arrangement, the freshly printed aqueous ink or 
coating material is completely dry before the sheet is 
overprinted in the next printing unit. 

The high velocity, hot air dryer and high perform- 
ance heat and moisture extractor units 1 12. 1 14 utilize is 
high velocity air jets which scrub and break-up the moist 
air level which clings to the surface of each freshly 
printed sheet. Within each dryer, high velocity air is 
heated to a high temperature as it flows across a resist- 
ance heating element within an air delivery baffle tube. 20 
High velocity jets of hot air a''e discharged through mul- 
tiple airflow apertures through an exposure zone Z 
(FIGURE 4 and FIGURE 5) onto the freshly 
printed/coated sheet S as it is transferred by the transfer 
cylinder 36 and intermediate transfer cylinder 40, 25 
respectively Each dryer assembly includes a pair of air 
delivery dryer heads which are arranged in spaced, 
sIde-by-side relation as shown in FIGURE 4 and FIG- 
URE 5. 

The high velocity, hot moisture-laden air displaced 30 
from each freshly printed sheet is extracted from the 
dryer exposure zone Z and completely exhausted from 
the printing unit by the high volume extractors. Each 
extractor head includes a manifold coupled to the dryer 
heads and draws the moisture, volatiles and high veloc- 35 
ity hot air through a longitudinal gap between the dryer 
heads. According to this arrangement, each printed 
sheet Is dried before It is run through the next printing 
unit. 

The water-based inks used in flexographic printing 40 
dry at a relatively moderate drying temperature pro- 
vided by the interstation high velocity hot air dry- 
ers/extractors 112, 114. Consequently print quality Is 
substantially improved since the aqueous ink is dried at 
each printing unit before it enters the next printing unit. 45 
Moreover, back-trapping on the blanket of the next print- 
ing unit is completely eliminated. This interstation drying 
arrangement makes it possible to print aqueous inks 
such as metallic ink and opaque white ink at one print- 
ing unit, and then overprint at the next printing unit. so 

This arrangement also permits the first printing unit 
to be used as a coater in which an aqueous coating Is 
applied to low grade paper, for example recycled paper, 
to trap and seal in lint, dust, spray powder and other 
debris and provide a smoother, durable surface that can ss 
be overprinted in the next printing unit. The first down 
coating seals the surface of the low grade, rough sub- 
strate and improves overprinted dot definition while pre- 
venting strike-through and show-through. A UV-curable 



protective and/or decorative coating can be applied over 
the first down overprinted (aqueous) coating in the last 
printing unit. 

Preferably, the applicator roller 66 is constructed of 
metal or ceramic when it is used for applying a coating 
material to the t^anket B on the cylinder 34. When the 
applicator roller 66 is applied to the plate, it is preferably 
constructed as an anilox roller having a resilient transfer 
surface for engaging a flexographic printing plate. Suita- 
ble resilient roller surface materials include Buna N syn- 
thetic rubber and EPDM (terpolymer elastomer). 

It will be appreciated that the inking/coating appara- 
tus 10 is capable of applying a wide range of ink types, 
including fluorescent (Day Glo). pearlescent. metallics 
(gold, silver and other metallics), glitter, scratch and 
sniff (micro-encapsulated fragrance), scratch and 
reveal, luminous, pressure-sensitive adhesives and the 
like. 

The press operator can eliminate the dampener 
roller assembly altogether, and the inking/coating appa- 
ratus 10 can selectively apply aqueous inks and coat- 
ings to a flexographic or waterless printing plate and the 
blanket. Moreover, overprinting of the aqueous Inks and 
coatings can be carried out in the next printing unit since 
the aqueous inks and coatings are completely dried by 
the high velocity hot air interstation dryer and high vol- ' 
ume heat and moisture extractor assembly 

The aqueous inks and coatings as used in the 
present invention contain colored pigments and/or solu- 
ble dyes, binders that fix the pigments onto the surface 
of the printed sheet, and waxes, defoamers and thicken- 
ers. Aqueous printing inks predominantly contain water 
as a solvent, diluent and/or vehicle. The thickeners 
which are preferred include algonates, starch, cellulose 
and its derivatives, for example cellulose esters or cellu- 
lose ethers and the like. Coloring agents including 
organic as well as inorganic pigments may be derived 
from dyes which are insoluble in water. Also, the printing 
ink may contain water and can be predominantly glycol 
or the like, with the pigment being bound by an appropri- 
ate resin. When metallic inks are printed, the cells of ttie 
anilox roller must be appropriately sized to prevent the 
metal particles from getting stuck within the cells. The 
cell size is critical, and for metallic gold ink, the anilox 
roller should have a screen line count in the range of 
175-300 lines per inch (69-1 18 lines per cm). 

The inking/coating apparatus 10 can also apply UV- 
curable inks and coatings. If UV-curable inks and coat- 
ings are utilized, ultra-violet dryers/extractors are 
Installed adjacent the high velocity hot air dryer/extrac- 
tor units 112. 114. respectively. 

It will be appreciated that the inking/coating appara- 
tus 10 described herein makes it possible to selectively 
operate a printing unit in either the flexographic printing 
mode or the lithographic printing mode, while also pro- 
viding the capability to print or coat from either the plate 
or blanket position. The dual cradle support arrange- 
ment of the present invention makes It possible to 
quicWy change over from Inking/coating at the blanket 
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cylinder position to inking/coating at the plate cylinder 
position with minimum press down-time, since it is only 
necessary to remove and reposition or replace the 
applicator roller 66 while the printing/inking apparatus is 
in the retracted position. 5 

Moreover, the press operator may elect to spot or 
overall coat with aqueous ink/coating from the plate dur- 
ing one job, and then spot and/or overall coat from the 
blanket during the next job. Since the doctor blade 
assembly can be flushed and washed-up quickly and 10 
the applicator roller can be replaced quickly, it is possi- 
ble to spot coat or overall coat from the plate position or 
the blanket position with aqueous inks or coatings dur- 
ing the first press run and then spot coat or overall coat 
with UV-curable inks or coatings from the plate position is 
or from the blanket position during the next press run. 
The inking/coating apparatus 10 is completely out of the 
way in the retracted position; consequently, the doctor 
blade reservoir and supply lines can be flushed and 
washed-up by automate wash-up equipment while the 20 
printing unit is printing another job. 

The positioning of the applicator head and roller 
assembly relative to the plate and blanket is repeatable 
to a predetermined, preset irpression position. Conse- 
quently, no printing unit adjustment or alteration is 2S 
required, except for flushing the doctor blade assembly 
and cleaning or replacing the applicator roller to accom- 
modate a different kind of ink or coating material. 
Although manual extension and retraction have been 
described in connection with the exemplary embodi- 30 
ment, extension to the operative position and retraction 
to a non-operative idle position can be carried out auto- 
matically by hydraulic or electric motor servomecha- 
nisms. 

The Ferris wheel support arrangement allows the 35 
inking/coating apparatus to operate effectively in the 
interstation space between any adjacent printing units, 
as well as on the first or last printing units of the press, 
without blocking or obstructing the interstation space or 
restricting operator access to the cylinders of any of the 40 
printing units. 

Finally, because the inking/coating apparatus of the 
present invention is mounted on a printing unit tower 
and is extendable to the operative position without 
requiring adjustment or alteration of the printing unit cyl- 4s 
inders. it can be used for applying printing ink or coating 
material to the blanket cylinder of a rotary offset web 
press, or to the blanket of a dedicated coating unit. 

Claims so 

1. Inking/coating apparatus (10) for use in a printing 
press (12) of the type having a printing unit (22, 24. 
26. 28) on which a plate cylinder (32), a blanket cyl- 
inder (34) and an impression cylinder (36) are ss 
mounted for rotation, wherein the inking/coating 
apparatus is characterized by: 




025 A2 12 

an applicator head (60) for applying ink or coat- 
ing material to a plate (P) mounted on the plate 
cylinder or to a blanket (B) mounted on the 
blanket cylinder, either separately or simultane- 
ously when the inking/coating apparatus is in 
an operative position relative to the plate and 
blanket cylinders; and, 

a carriage assembly (58) for moving the appli- 
cator head to the operative position in which 
the applicator head is disposed laterally adja- 
cent to the plate and blanket cylinders and for 
moving the applicator head from the operative 
position to a retracted position in which the 
applicator head is elevated with respect to the 
plate and blanket cylinders. 

2. Inking/coating apparatus (10) as setforth in claim 1 , 
wherein the carriage assembly (58) is character- 
ized by: 

a support arm (88, 90) having a first end por- 
tion (88A) constructed for pivotal attachment to 
the printing unit and having a second end por- 
tion (88B) pivotally coupled to the applicator 
head (60), the applicator head being movable 
on the support arm to the operative posrtion. 

3. Inking/coating apparatus (10) as set forth in claim 1 . 
characterized in that a counterweight (100, 102) is 
coupled to the carriage assembly 

4. Inking/coating apparatus ( 1 0) as set forth in claim 1 , 
wherein the applicator head (60) is characterized 
by: 

a doctor blade assembly (68) having a reser- 
voir (70) for receiving ink or liquid coating mate- 
rial; and. 

an applicator roller (66) coupled to the doctor 
blade assembly in fluid communication with the 
reservoir, the applicator roller being engagable 
with a printing plate (P) on the plate cylinder or 
with a blanket (B) on the blanket cylinder when 
the applicator head (60) is in the operative 
position. 

5. Inking/coating apparatus ( 1 0) as set forth in claim 4. 
characterized in that the applicator roller (66) is an 
anilox roller having a resilient transfer surface. 

6. Inking/coating apparatus (10) as set forth in claim 1 , 
characterized in that: 

a power actuator (1 04, 106) is movably coupled 
to the applicator head (60), the power actuator 
having a power transfer arm (104A, 106A) 
which is extendable and retractable; and, 
movement converting apparatus (108) is cou- 
pled to the power transfer arm for converting 
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extension or retraction movement of the power 
transfer arm into pivotal movement of the appli- 
cator head (60) relative to the carriage assem- 
bly. 

5 

7, Inking/coating apparatus (1 0) as set forth in claim 6. 
wherein the movement converting apparatus (108) 
is characterized by: 

a bell crank plate (111) having a first end por- io 
tion coupled to the power transfer arm and hav- 
ing a second end portion for engaging a stop 
member; 

a stop member (1 19) secured to the applicator 
head (60); and, is 
a clevis plate (115) secured to the carriage 
assembly (58) and pivotally coupled to the bell 
crank plate. 

8. Inking/coating apparatus (1 0) as set forth in claim 1 , 20 
wherein the applicator head (60) is characterized 

by: 

first and second side frame members (74, 76) 
pivotally coupled to the carriage assembly (58); 2s 
a doctor blade assembly mounted on the first 
and second side frame members, the doctor 
blade assembly including a resen^oir (70) for 
receiving ink or liquid coating material; 
a cradle assembly (78, 80), (82, 84) mounted so 
on the first and second side frame members, 
respectively; 

an applicator roller (66) mounted for rotation on 
the cradle assembly and coupled to the doctor 
blade assembly for rolling contact with ink or 35 
coating material in the reservoir, the applicator 
roller being engagable with a printing plate (P) 
on the plate cylinder (32) or with a blanket (B) 
on the blanket cylinder (34) when the applicator 
head (60) is in the operative position; and, 40 
a drive motor (62) coupled to the applicator 
roller for rotating the applicator roller. 



posed on the first and second side frame mem- 
bers, respectively; and, 

the applicator roller (66) is selectively mounta- 
ble for rotation on either the first and second 
sockets or on the third and fourth sockets for 
applying ink or coating material to either the 
plate or blanket when the applicator head is in 
the operative position. 

11. Inking/coating apparatus (10) assetforth in claim 1, 
wherein the applicator head (60) is characterized 
by: 

a first cradle (78, 80) for supporting an applica- 
tor roller (66) for engagement with the plate 
when the inking/coating apparatus is in the 
operative position; and 

a second cradle (82, 84) for supporting an 
applicator roller (66) for engagement with the 
blanket (B) when the inking/coating apparatus 
is in the operative position. 

12. Inking/coating apparatus (10) as set forth in claim 1, 
wherein the carriage assembly is characterized by: 

a support arm (88, 90) having a first end por- 
tion pivotally coupled to the printing unit (88A, 
90A) and having a second end portion (88B, 
gOB); 

a common pivot shaft (77) on which the sup- 
port arm second end portion and the ink- 
ing/coating apparatus are pivotally mounted; 
and, 

male and female latch members (103. 105) 
coupled between the common pivot shaft and 
the printing unit, with one of the latch members 
being secured to the common pivot shaft and 
the other latch member being constructed for 
attachment onto the printing unit, the latch 
members being mateable in interlocking 
engagement when the applicator head (60) is 
in the operative position. 



9, Inking/coating apparatus (1 0) as set forth in claim 8, 
characterized in that: 

the cradle assembly (79, 80) has first and sec- 
ond sockets (79, 81) disposed on the first and 
second side frame members respectively; and, 
the applicator roller (66) is mounted for rotation 
on the first and second sockets. 

1 0. Inking/coating apparatus (10) as set forth in claim 8, 
characterized in that 

the cradle assembly (78, 80), (82, 84) includes 
first and second sockets (79, 81) disposed on 
the first and second side frame members, 
respectively, and third and fourth sockets dis- 



1 3. Inking/coating apparatus (10) as set forth in claim 1 , 
45 wherein the applicator head (60) and the printing 
unit are characterized by 

male and female latch coupling members (103, 
105) mounted on the carriage assembly (58) 
50 and on the printing unit for releasably latching 

the carriage assembly in interlocking engage- 
ment with the printing unit when the applicator 
head is in the operative position. 

55 14. Inking/coating apparatus (10) as set forth in claim 1. 
wherein the carriage assembly (58) is character- 
ized by an elongated shank portion (88B, 90B) and 
a hub portion (88 A. 90A), the elongated shank por- 
tion being pivotally coupled to the applicator head 
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(60) and the hub portion being constructed for piv- 
otal attachment onto the printing unit. 

15. A rotary offset printing press (12) having first and 
second printing units (22, 24) and the inking/coat- s 
ing apparatus (10) of daim 1 is movably coupled to 
the first printing unit (22) as set forth in claim 1, 
characterized by: 

a dryer (1 1 2) mounted on the first printing unit io 
adjacent the impression cylinder (36) of the first 
printing unit for discharging heated air onto a 
freshly printed substrate while the freshly 
printed substrate is in contact with said impres- 
sion cylinder. is 

16. A rotary offset printing press (12) as defined in 
daim 15, characterized in that: 

an extractor (11 2E) is disposed adjacent the 20 
dryer for extracting hot air, moisture and vola- 
tiles from an exposure zone (2) between the 
dryer and the freshly printed substrate. 

17. A rotary offset printing press (12) as defined in 25 
claim 15, characterized in that: 

an Intermediate transfer cylinder (40) is cou- 
pled in sheet transfer relation with the Impres- 
sion cylinder (36) of the first printing unit (22); 30 
and, 

an interstatlon dryer (114) Is disposed adjacent 
the intermediate transfer cylinder for discharg- 
ing heated air onto a freshly printed or coated 
substrate after it has been transferred from the 35 
impression cylinder of the first printing unit and 
while it is in contact with the intermediate trans- 
fer cylinder (40). 

18. A method for rotary offset printing in a printing 40 
press (12) of the type including first and second 
rotary offset printing units (22, 24), and using aque- 
ous or UV-curable printing ink or coating material in 
the operation of at least the first printing unit, char- 
acterized by the following steps performed at each 45 
printing unit in succession: 

spot or overall coating a plate (P) with aqueous 
ink/aqueous coating material or UV-curable 
ink/UV-curable coating material; so 
spot and/or overall coating a blanket (B) with 
aqueous ink/aqueous coating material or UV- 
curable ink or UV-curable coating material; 
transfen-ing the printing ink or coating material 
from the printing plate (P) to the blanket (B); 55 
transfeaing the inked or coated image from the 
blanket to a substrate (S) as the substrate is 
transfen'ed through the nip between the 



impression cylinder (36) and the blanket (B); 
and, 

drying the ink or coating material on the freshly 
printed substrate before the substrate is subse- 
quently processed. 

19. A method for rotary offset printing as defined in 
daim 18, wherein the drying step is characterized 
by: 

discharging high velocity, heated air onto the 
freshly printed/coated substrate (S) while the 
freshly printed/coated substrate is in contact 
with the inrpression cylinder (36) of the first 
printing unit (22). 

20. A method for rotary offset printing as defined in 
daim 18. characterized by the steps: 

transferring the freshly printed substrate (S) 
from the first printing unit (22) to an intermedi- 
ate transfer cylinder (40); and. 
drying the freshly printed substrate while it is in 
contact with the intermediate transfer cylinder. 

21. A method for rotary offset printing as defined in 
daim 18. characterized by the step: 

extracting hot air, moisture and volatiles from 
an exposure zone (2) above the freshly 
printed/coated substrate (S) while the freshly 
printed/coated substrate is in contact with the 
impression cylinder (36). 

22. A method for rotary offset printing as defined in 
claim 18, characterized by the steps: 

applying a primer coating of an aqueous coat- 
ing material or UV-curable coating material to a 
substrate (S) in the first printing unit (22); and, 
drying the primer coating on the substrate 
before the substrate is processed in the second 
printing unit. 
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DECLARATION OF SCOTT BROWN 

TO: The Honorable Commissioner of 
Patents and Trademarks 
Washington, D,C. 20231 

SIR: j 

I, Scott Brown, declare on my oath the following: 

1 . I am a sales representative for Heidelberg, U.S.A., Incorporated, having come to 
work for my present employer in April 1 994. I am 34 years of age, and reside at 28 1 3 Seminery 
Circle, Garland, Texas 75043 and am competent to make this testimony. I have never been 
convicted of any felony. 

2. Shortly after I came to work for Heidelberg U.S.A. in April 1994, I became 
involved in a sales campaign to sell Williamson Printing Company ("Williamson") a number of 
offset lithography presses,, all to be manufactured in Heidelberg, Germany. I met Jesse ^yfi/v 
Williamson and Biir Davis in the late spring of 1994, and was told by them of their WIMS 
proprietary process for printing metallic inks by offset lithography. Upon learning the 
ftindamentals of this process as explained to me by Jesse Williamson and Bill Davis, I told the 

DECLARATION OF SCOTT BROWN Page 1 



A 




President of Heidelberg U.S.A., Hans Peetz-Larsen, of this process. See Exhibit A . As I recall, 
sometime in June or July of 1994, Williamson made an oral commitment to buy Heidelberg's 
presses, as is evidenced by a letter from Jerry Williamson, Chairman of Williamson, to Bob 
Boyer, my supervisor, of August 5, 1994. See Exhibit B , which came from our company's files 
and was filed in the normal course of business and is part of Heidelberg's U.S.A.'s records. At 
about the time of the August 5, 1994 Jerry Williamson letter, Exhibit B . Jesse Williamson and 
Bill Davis explained to me that they intended to improve the existing WIMS process by having 
flexography performed prior to offset lithography in an on-line operation, all in one pass. They 
indicated several methods that this could be done, in one manner with a dedicated flexography 
station, and another by an auxiliary add-on unit. They mentioned the use of a high velocity 
drying system being employed, and the possibility of using a modified Printing Research, Inc. 
printer-coater as an interstation add-on for flexographic applications. They wanted to perform 
tests to demonstrate the merits of this new, improved process to be conducted in Germany. 

3. Accordingly, I contacted Gregory Canty of BASF in Holland, Michigan 
concerning their company's flexographic "round exposure unit" for making flexographic plates, 
and received a proposal from him for Williamson ( Exhibits C. D") in early September 1994. The 
type of BASF plate-making equipment which Canty proposed to me already existed at our 
company's facilities in Heidelberg, Germany. Heidelberg U.S.A. was amenable to changing the 
design of one of its stations to adapt it for an anilox roller and flexographic operation, passing 
on the increase in costs due to acquired equipment to the customer, such as Williamson. We 
demonstrated a triple tower and an anilox roller (located at the first tower5to Jesse Williamson 
on the North American continent at the location of one of Heidelberg Canada's customers located 
in Montreal, Canada, in early November 1 994. See Group Exhibit E . Jesse Williamson and Bill 
Davis wanted off-line tests conducted on their new process — i.e., simulations of a one-pass 
operation using flexography as a step prior to offset lithography — done at our parent company's 
offices (Heidelberg Drucksmaschinen A.G.) in Germany. Accordingly, we originally scheduled 
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these tests for December 10, 1994. See Exhibit F . That trip was subsequently rescheduled for 
January 20-21 , 1 995. After the trip to Montreal, detailed preparations were commenced for the 
tests in Germany (at Jesse Williamson's and Bill Davis' instructions), using BASF plate-making 
equipment already existing at Heidelberg, Germany, flexographic inks acquired from 
Wolstenholme in the United Kingdom, and plates made from Eckart, a German manufacturer, 
from negatives of Williamson's using the BASF equipment. See Exhibit G . 

4. I left for Germany on January 17, 1995, according to my schedule book. I recall 
taking an American Airlines wide-body jet to Frankfort, and the following morning leaving on 
an unexpectedly 20 minute-late train to Heidelberg, Germany. I recall it was very cold and 
windy and all of us nearly froze to death on the train platform, especially Jesse Williamson. I 
remember January 20-21, 1995 and the tests at Heidelberg, Germany quite well. This was my 
first trip to Germany, We stayed at the Holiday Inn in Heidelberg. January 20 was Jesse 
Williamson's birthday. It was a very cold and gray day in Germany on January 20, 1995. We 
had a nice lunch at the Company's cafe, and I recall I had salmon, and there were nice wines and 
a dessert of sorbets and ice-cream-shaped to look like tomatoes. See Exhibit H. a group of pages 
concerning the trip from my scheduling book. In attendance at the tests were Jerry Williamson, 
Jesse Williamson and Bill Davis, all from Williamson, who were directing the tests, Michael 
Yates and Steve Clark from Wolstenholme, Peter Schwaab, Reginald Retting, and Klaus Sauer 
from Heidelberg Drucksmaschinen A.G., and Bob Boyer (my supervisor) and the undersigned 
from Heidelberg, U.S.A. 

5 . The day-long tests on January 20, 1 995 involved comparisons of the results of the 
new WIMS improved process over the old process and involved rerunning some established 
Williamson advertisements made for Rolex, some art work involving (I recall) a 1 957 Chevrolet 
bumper grill, an apple of some configuration, a memorable portion of an automobile brochure 
comprising a silver Lexus driving on a wet cobblestone road (having a shimmery look with a 
gold reflection off of puddles on the cobblestone), and finally some test-type patterns, all 
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configured on one approximate 25" x 38" sheet, to be run through the press, first with one or 
more flexography runs using an anilox roller and the flexographic plates made from the BASF 
equipment previously mentioned, and followed up by offset lithography. With respect to the 
Lexus brochure portion, the multiple hues of the gold and silver metallics, blended with the 
natural wet cobblestones, were most impressive. I recall that the tests took all day, from early 
in the morning until well after dark, and continued the next day. Jesse Williamson was directing 
the work of the German Heidelberg Drucksmaschinen A.G. technicians. We were all impressed 
with the quality of the images produced from the BASF-produced plates, which I attributed to 
the process and, in part, to the round exposure unit. There was unusual brilliance for the metallic 
inks involved, and without distortion. The German technicians liked what they saw. Several 
hundred impressions were printed, and sent through the presses in multiple passes, with the 
flexography step being done first, as the anilox roller existed end-of-press on the coating tower. 
At the end of the first day of tests, January 20, 1995, 1 recall we went to dinner at the Haukteafel 
Restaurant in Heidelberg, Germany. The second day, January 21,1 995, involved more tests and 
discussions involving the proposed technician changes at the forthcoming DRUPA conference 
to be held in Dusseldorf, Gemiany. 

6. The results — especially comparing the older results of the WIMS process with 
the new, improved process were very impressive to me — the enhanced brilliance of the metallic 
colors in the Rolex advertisement and the Lexus brochure were especially memorable, as the 
impressions had a sheen that was clearly of more brilliance that the older WIMS counterpart 
impressions. I recall discussing these results immediately with my supervisor. Bob Boyer after 
my return to Dallas in late January 1995. 

The undersigned Declarant stated further that all statements made herein of Declarant's 
own knowledge are true, and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that willful false 
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statements and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code. 
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HEIDELBERG 
USA 

Offict of the Pm^ent 
Corp<«it«-htewYork 



TELEFAX MESSAGE 
Jum 3. 1894 

To: BOB BOYER, DALLAS 

From: Hans Peetz-Larean, New York 

Re: Williamson Printing Corp. 



Attached is draft of letter to Williamson Printing. Please critique and make sura nothing 
was left out of what you wanted to indud®. 

Alao, what is WIMS and inGrain process that you speak about? 



HP-Urmp 

Total pages of fax; ^ 
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Mr, Jerry Williamson, Chairman pf the Boarel 
Mr Jesse WUBamson, Prasidsnt 
Wllllamaon Printing Coiporation ' 
6700 Denton Drfv© 
Dallas, Texas 75235 



HciinEi scBin* 



OWgs of tfjo Pp3Skfmrt 
HBidaibors USA, Inc. 
H»gQ Paic, NY 11^74 



Juns3, 1994 



Dear Jerry mid Jssse, 

Ws hsve ahA^ h^d Williamson Printing Carporation In high esteem and fBcognize you as a 
pioneer In new printing techndogias such as WIMS and inGrain processfng. Your contribution 
to our industjy is wall known and it is indsed an honor for me to serve with Jerry on the Boards 
of PIA and GATF. ( 

Family compantea at thair best can achieve tremendous successes. You ang* one of those 
well known and well re$pectad fbr top qua% printing and certainly one of the top award 
Winning printers in (Xir country. 

Bek>w I quote our Mission Statement, which raad$. 

Heidelberg USA totally comrriltted to be the partner of choice 
to the U.S, Printing Industry, We are detemiined to set standards 
as the leader in technology and quality of equipment Each and 
every employee of Heidelberg USA Is dedicated to provide 
excellent customer service and support " 

We f aef we have many things in common with you and it has been one of our key goals to 
earn your tnjst and to become a-bostf ^ p a rtn e r of youra . yo ^rv P.v,<^r7N/'e?;: ocro 

Thank you very much for your courtesy to my colleagues during prior visits to your company I 
now took forward very much to visit with you on Tuesday. June 7th, and hope that we will find 
common ground so that w© can become business partners for the mutual benefit of Williamson 
Pnnting Corporation and the HeWelberg Group. 

Sincerely, 



^^'^^P Hans Peetz-Larsen 

President 



Heklefberg Othet fl-owao • Pofer Cuttors i Papot Handling 3ysi9ms ' St^/Baum FokiBm A Stmem 
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Williamson Printing Corporation 

6700 Denton Drive • Dallas, Texas 75235 . (214) 904-2100 



August 5, 1994 



Mr . Bob Boyer 

Regional Manager 

Heidelberg USA 

1801 Royal Lane, Suite 1012 

Dallas, TX 75229 

Re: Sheetfed Press Transaction 
WPC and Heidelberg USA 

Dear Bob: 



I have reviewed your letter dated August 5, 1994, which was in response to 
my letter addressed to you dated August 1, 199 4, regarding the above 
referenced. Pursuant to our meeting and discussion of this morning, I 
will respond to each of your paragraphs in the order as presented in your 
letljfter, being the same order as presented in my letter, but will omit 
tho^e paragraphs on which you. have stated your agreement, 

WPCjJis response is as follows: 

^) Site preparation - We understand your position here that the cost 
of ''site preparation" can vary tremendously, and is not normally 

m included in the financing. However, we would like to include the 
cost of "site preparation" as part of our installation cost 
because it does represent part of the total capital expenditure. 

7^ As soon as we have details and a cost budget, we will relay that 

ZJ^ information to you. 

t2 ) Six (6) color triple tower, double coater press - We understand 
^ that you do not have one of these presses currently in the 

Heidelberg "pipeline," and therefore not available before five (5) 
to six (5) months. We agreed to substitute this six (6) color 
triple tower, double coater press for the first eight (8) color 
press we had originally ordered in the first press order, 

(3) UV Drying capabilities for the six (6) triple tower r double coater 
press - We understand that this unit has not been included in the 
quoted prices. We agree with your suggestion not to place an 
, order for this unit until after we have had our demonstration at 
Interglobe Printing in Montreal, Canada, and after having received 
a presentation from the manufactuer. We ^understand that there 
will be additional cost for this unit. 
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A Tradition of Craftsmanship Since 1884 



; Printing Corporati<^^ 



-.ugust 5, 199 4 
page 2 of 3 

Re: Sheetfed Press Transaction 
WPC and Heidelberg USA 



(5) Bailment • arrangeiuents on first two (2) presses - We have a mutual 
understanding as to the reasons we must delay transfer of title or 
payment of consideration prior to January 1, 1995, and you have 
assured me that Heidelberg will resolve this concern to our 
satisfaction in order to reach our objective. Perhaps a bailment 
agreement with some type of guarantee maybe a side-letter 
agreement, transferring title after January 1, 1995, would satisfy 
both parties . 

(7) " Pre-DRUPA" / "DRUPA" trade-in agreement - We agree to modify our 
paragraph (7) to reflect those changes, establishing a trade-in 
value of market value, or 70% of purchase price, whichever is 
greater, in the second year, and establishing a fixed purchase 
price on the "DRUPA" presses, not to exceed 5% over the cost/ 
quoted price/final price, of the "Pre-DRUPA" presses. 

^„^^(11) Expenses for WPC personnel - we agree that there should not be 
"^^ available an unlimited number of WPC personnel sent on 

demonstrations and/or tests. We agree that three (3) people 
representing WPC is a reasonable number, with the understanding 
that you will extend us some flexibility on that number should 
^[ there be a good reason to add one or two more. 

C(12] Expenses for WPC personnel - Same as described in (11) above* 

(13) Expenses for WPC personnel - Same as described in (11 and 12) 
Q above • 

Q14) Expenses for training - We need to better clarify just how many 

WPC people you are willing to include here, for example, number of 
Q press crew personnel, and engineering/maintenance personnel - a 
y, . total of four (4) does not seem adequate under the circumstances. 
It is in both of our best interest for us to get off to a very 
good start, which will require superior training and preparation. 

(16) Legal review of changes to contract - We await the response from 
your legal division after they have had an opportunity to review 
the revised contracts, including our cover letter. You stated 
that you did not feel that there would be any problem in getting 
such an approval from your legal division. 



Wligmson Printing Corporation 



August 5, 1994 
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Re: Sheetfed Press Transaction 
WPC and Heidelberg USA 

Bob, I hope my comments stated above in response to your's, will bring 
closer to a "meeting of the minds," and that your legal division will s 
fit to approve all of the details, which I believe are in accordance wi 
our agreement and understanding. 

I appreciate your coming by this morning so we could try to resolve the 



you have any questions, please do not hesitate to give me a call. 



Jmrry Williamson 
eiTiirman of the Board 

J^:db 

cg: Bill Davis 
p Woody Dixon 
^ Bob Emrick 
Q Jesse Williamson 






c 



From. Grejjorv Cenif To: ScoU Brotuii 



Dale: 10/13/M Tiiii«: 08:27:09 *'age 1 uf 15 



UASl' CORPORATION 
PROPOSiVL FOR 
UlLLIyVMSON PRJNTING CORPOR^VTION 



From. Gregory Canty To: Scott Brown 




Date. 10/13/94 Time: 08:27:56 
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October \3, 1994 



Mr. Richard 1 orres 

Pro-Press Director 

\\ illiamson Pnnling Coi-poralioTi 

6700 Denton Drive 

Dallas, Texas 75235 



Dear Mr. Ton-os: 

We are pleuseti to ofTer WilliiunsoTi Printing Corporation a proposal designed lo provide 
you witli tiic most advaticed, cfficieut aiid 'proiit producing plate tcclinology in tiie world 
today. We :irc certain it will enhance your productivity, quality and safety while reducing 
your costs Ibr many years lo come. 

'Ilie contents of this olTering contain several finjuicial enhancements that we believe will 
prcxluce early satisfaction and substantial benelils for Williamson Printing Corporation. 

W c are delighted with your interest and consideration. We look forward to a long^ linendly 
and beneficial relationship. 



Gregorys Canly 

fechnical Sales Representative 
Printing Plate Systems 

Hnclosures 

cc: Carl Weber 
Brian Reilly 
File 



Siiicerely, 



Frotn: Gi^fjoty Canly To: Scott Brown 




Date: 10/1 3/9-1 Time: 06.29:14 
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BASF CORPORjVTION 



J L^SI^' Corporation, lieadquarters in Parsippany, New Jersey, is now one of the ten largest 
chemical companies in Nortii ^Americjui with animal sales of over $5 bilJion. Products 
manufactured by our 18,000 employees in North America make up more tiie 90% of 
]:iAS]^' Corporation sales. 

Key components of liASF's Nortli American business included Ftbers, Chemicals, 
Information Systems, Struclunil Materials and Ihc Coalings & Colorjnls Division. 



The C<3alings & Colorants Di\ision is composed of Automotive OEM Coatings, 
Automotive Retlnisbing l^roducts. Printing Plates, }\iblication Inks and Container Inks and 
Coalings. 

Tlie Graphic Systems Operating Di\ision within Coatings & C<:florants now integrates 
BASF's printing products opcrahoiis and substantially increases our ability to efficiently 
serve the Graphic Arts industry: 1 his organization combines l^inting Plate Systems and 
Publicalion Liks. Printing Plate Systems continual progresses with its nyloflex® 
flexographic plates and processing equipment- as w^ell as its nyloprint lines. 

Plales, publication uiks, coatings and pressroom chemical products position Coalings & 
Colorants as a broad based supplier to the Gra])hic Arts industiy. Vertical integration in 
])igmen(s (Chemicals Division, Holland, Michigan) and ink vehicles (Coalings & 
Colorants Di\ision, Greenville, Ohio) pro\idc tiic raw material teclmologies and supply 
consistency required of a major supplier. 

With an extetisive localized ser\^ice atid distribution network in the United States, Coatings 
Colorants efleclively combines all the benefits of large company capabilities with the 
personalized service of the best of smaller concerns. Coatings & Coloriints brings these 
capabilities to all of the major printing markets. , 

Coatings Sc Colorants' strengtiis in tlie United States are reinforced by the worldwide 
strength olHhe BASF Ooup with headquarters in C}ennany. 



COAflNGS & COFORANTS 



Extensive research capabilities focused on all aspects of printing technology and supply 
keeps BASF on the leading edge of technology a.round the world. 



From: Gregory Canty To: Scott Brown 




Dale: 10^13/&4 Time: 08:30:51 
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TAYUAl OF CX3NTKN1'S 
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m. 

IV 

V. 

VI. 

VTI. 

VTII 



rnlroduclion 

Product and Benefits 

Proposal aiid Options of Financing 

1^'oposed Plate Pricing 

Torms'and Conditions 

Rebate Pro|x>sal 

Duration of Agreement 

Technical and Customer Service Support 

Appendix: 

Product Specification Shcels 
Equipment Brocluires 

Quality Assurance 



From: Gregory Canty To: Scott Brown 




Data: 1CW13/&4 Time: 08:32:00 
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L INTRODUCTION 

BASr 00^)01-311011, Printing Plates Systems is pleased to offer this proposal for 
our nylollex*^ LW 116 coaling plates and processing equipment lo Williamson 
Printing Corporation, Dallas, 7 exas. The benefits detailed in this proposal, such as 
optimized value, efficient service, product quidity and consistency will in our 
opinion yield significant improvements. 

II. PRODUCT AND BENEFFf S 

nyloflcx^ LW 116 Coating Plates 

BASF coaling plates have replaced hand-cut blankets lo reduce press '^make-ready'' and 
downtime. Hiey are suitable for either aqueous or UV coatings. Tliese plates meet all of 
the rcc]uii-enicnts for fme detail coating jobs due to tlicir capacity lo hold liigh resolution 
elements. They offer high dimensional stal)ilit>' and are mounted comparable to any other 
prinling plate. A register system facjliUitcs accurate positioning. 

rhe nyloflex"^' l.W 1 16 coating plates represents an ideal combination of advantages. 

High contrast ^ Sharp edges 



Unifonn coating filni 



No build-up ofolfset ink 



rcchnical Information 



0.046 inches thick 



0.001 inches Polyester base 



0.036 inches relief depth 



Shore A 75 hardness 



Available sheet sizes: 35 x 42, 50 x 58, 51 x 57.8.-8 sheets per carton. LW 116, 
35 X 42, are available at $203.86 per plale. 



From: Gfegory Canty To: Scott Brown 



Date 10/13/M Timo: 08:33:23 
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nyloflcTC^ RB 270 L Round Exposing Unit 

'Vhe newly developed BASF RB 27()L round exposing unit exposes nyioflex'^ coating 
plates. Dillcrent cylinder circuiiifcronccs allow 1:1 Iramicr irom negatives wilhoul time 
consiwning and cost intensive film distortion. 

Advantages 

Guide rails provide easy access to the exposing cylinder 

Exposing cylinders of diflering diiuneters and widths are available as neccssar}^ 

Fast plate mounting with register Imr using conventional register ])unch. llie plate 
iuid libn are mounted outside ol'tlie unit 

P^sy to use \wap amund vacuum sheet 

Fast vacuum build up 

Short exposure time wnth liigh output U V exposure lamps witli reflectors 
Simply UV lamp liinclion review 
l^^lectronic timei' 

Table- top unit suppoiiing frame or legs available as extra accessories 
Tecluiical Datsfl 

Miixiinum plale size 32.5 x 55,25 inches* 

Cylinder weight 41 0 lbs. gross, 220 lbs. net 

Exposing unit weigh! 915 lbs. gross, 540 lbs. net 

]3imeiisions 1 . 79.5 inches 

W32.5 inches 
1 1 35.5 inches 

Power 220 V, Three phase, 60 HZ. 16 mips 

Lamps 20 Philips TL 80 W/10 R 59 1/16 inches 

S'Hlicl for diameters of 10.625 inches. Maximum cx^DOSUfe cylinder 10.625 



mloflcx*^ DW 135L Washout Unit 

Hie BASF nyloHex'^ DW 135L continuous tlow washout unit provides a convenient 
efficient method of processing LW 116 coaling plates. The exposed plates are 
automatically ti*ansported by a roller system thmugh tlie processitig section. Hie nyloflex"^ 
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DW 135L utilizes the proven principle of Jfriclion washout wilh oscillating plush pads 
gently removing tlie unexposed photopolymer witli a solution of 1 percent caustic soda 
maintained between 122 aiid }3V^ F. ITie system provides totally automatic washout, 
rinsing, aiid pre-drv^g. 

Advanfuges 

Dry to dr\^ plate handling 

User iricndly operalion and maintenance 

F/iisily removahle, long lashng pkish pads 

Individually adjustable plush pad supports 

V;u"iable speed plate tlirough put Avithin a suitable range 

Digital displayed flow speed 

Pre-dr\'ing by circuhiled warm air 

Eiisily readable displays Ibr water temperature and pre-tlrv ing temperature 
Technical Diitu 

Maximum plale width 53 . 1 25 inches 

Minimum plate length 15.75 inches 

Weight Approximately L430 lbs. 

T->;™„,, • 144 inches 

W 87 inches 
H 52 inches 

Tank capacity 53 gallons each 

livhausl rale 280 feef per minute, 4 inch diameter 

I'ower 220 V, lliree phase, 60 HZ, 16 amps 



From. GiGcjory Canr>' To: Scott Brown 




Date; 10/13/94 Time: 06:36:05 
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^ iiyioflcTs F III Dr>Tr 

11ie BASF nyloflex'^ F III diyer provides an ease of operation in an energy efficient, user 
friendly unit. The F III dr^^er ensures uniibnn temperature distribution of +/- l"" C williin 
the drawers. Operator safet}'^ is enhanced by an automatic shut o1f of tlie heating elements 
and circulation fans when opening the drawers. Additional safely (eatures include an 
automatic shut down should temperatures exceed safety tliresholds. 

Advantages 

User friendly 

Uniforai tmiperature dislribulion 
Energy eilicicnt 
Automatic safctj' shut off 
l echiiicaj Data 

Maximum plate size 36 25 x 47.25 inches 

Dimensions L 80 . 8 inches 



W 42.9 inches 
II 36.2 inches 



Weight 



772 lbs. 



Exliausl 



5 inches diamc(er 



Pcnver 



220 V, Jliroe phase, 60 Hz, 50 amps 
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III. PROPOSyVL AND OPTIONS OF KTN.WCING 

A. BAS¥ will faipj^ly, at a substantial discount, its nylotlex^ coating plates 
processing systems to Williamson Prinling Corporaiioii, Dallas, Texas. 

n. A certified BASF eqniptnent engineer will assist you in the design of your 
plalemjiking facility, as well as the insLillalion oftlie systems. 

C. Qualified BASF technicians will train the in-plant plateniakers to properly 
operate and maintain (he systems, maximizing their value. 

D. BASF will provide personnel at no charge -to remain on location until al.l 
iji-planl personnel are quaJified in the proper platemiiking skills. In 
addition we will conduct periodic quahty^ control audits of systems 
procedures to ensure that plate preparation systems are correct md 
maxiini^ing performance. 
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nylollox'^' COATING PLATE PROCESSING EQUIPMENT 



Dfcsfrintifjn LLst Frk'c Willliagnson Prmfting 

imilUL $18,972 $14,373 
32 \ 55*25 inches 

DW 135L $62,937 $47,680 
M'An, Fbk Width 53.125 
inches 

FIIIDrj'cr $32,367 ' $24,520 

36 X 47.25 inches , 

Totiil $114,276 $86,573 



Note: The above items have an approximate eight lo Iwelve weeks delivery- after reedpt of 
vvriUcn order. Shipping is F.O.B., Zeoland, Michigan. 
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EQLUPMENT PURCILVSE OPTIONS 



The following options are available 1o Williamson Printing Corporation lixim the BASF, 
Printing Plate Systems Division, and are as follows for Ihe purchase of Ihe desired 
equipment: 

.OPTION 1 FiASF will provide the desired equipi:nent to Williamson IVinting 

Corporation at the special price requiring a twenly-livc (25%) down 
pa>^nent of $21,643.25 witli tiie order. Williamson tainting Corporation to 
pay ihe bahuice ($64,929.75) in normal billing time of tliirty (30) days. 

OPTION 2 HASl* will pro\nde the desired equipment to Williamson Printing 
Corporation at hst price requiring a twenty-five (25?^o) down 
paxinent of $28,569. Williamson Printing Corporation shall pay die 
balance or$J^5.707 during a period oj' twelve (] 2) months in equal 
pajnnents of $7,142.25. No intcrcst cliarges will apply. 

BASF will apply plate purchases to our rebate program should Williamson Prmting 
Corporation choose to accept Option 1 . BASF will not apply plate purchases to our rebate 
prognjm should Williamson Printing Corporation choose to accept Option 2. We will 
apply plate purchases to om" rebate program after tlie payment period hi the case of Option 
2. ' 

BASF will flic tJie ncccssiiiy UCC-1 forms while Williamson Printing Corporation pays 
Ibr ihe equipment, hi :iddition, Williamson Printing C4)rporatit>n and BASF must sign an 
Equipment Sales Agreement. 
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\1. REBATE PROPOSAL 

BASF proposes Hie following rebate schedule: 



ANNLTAL PURCHASE VOLUME REBATE 
$ 25,000 - S 49,999 • ' 1 .5% 

$ 50,000 ■- $ 99,999 2.5% 
$ 100,000 - $24%999 5.0% 

$250,000 - $499,999 ^ ' 8.0% 



Rebate schedule applies only 1o plate purchases. 
VII. Dl IRATIC )N OF A( iR] • EM ]■■ NT 

p BASF submits ttiis proposal to Williaitisoti Printing Corporation with all prices on 

,p equipment con lijiTied as of October 13, 1994. ' 

g V\U. TECHNICAL AND CUS FOMFiR SERVICE SUPPOR T 

^; Technical Support 

BASF provides a 24 hour, 7 days a week. Teclmical BASF hot line, 1 -800-343- 
0^ 4700. 

Q Custt)mer Service 

Q BASF provides extended Customer Sci-vicc office hours from 8:00 AM 1o 5:00 

J\ PM ecislem lime. 

^ Priorin'^ Service - BASF will specify a Customer Service Representative to work 

iajnsori Pniiling Coi~[x>ralion lo expedite orders and answer ;iiiy questions 
lhat may arise. 
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BOUND EXPOSURE UNIT RB 270 L 
CFOR Iw coating plates) 



Max size : 820 x 1400nHn 

for cylinders up to ZQSnun diameter 

230 V / single phase / 50 H2 

Under frame 

Lag aseitibly 



Add'l cylinder 

Far cylinder 24G-260nwi diameter 



2055 
1402 



15129^ 



11687 



$30816 
— I 



Aven w. Holland, Michigan 43433 {61 6) 392-239 1 Teleccpler (616) 392-1 34Q 
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TELEFAX FROM BASF 
1st FLOOR ^ PRINTING PLATE SYSTEMS 
FAX # 616 393-5286 

LQCATIQN: _^^'^^^^ ^^A- 



TELEFAX # 2iq-5oc^-o^7C. 



FROM: J-^'^^e^CcL. C^'y^W 
DATE- " 



i Pages to follow (excluding cover) 



If you have any problems or do not receive all of your 
pages, please notify sender at (616) 393-5248. 



COMMENTS: 



-:91 Coli;»r.blaAve.nuc Hollared. M:cn!csn^=<i 23 [616} 3E2.2351 Teitcop^er 




The new standard for exposing photopolymer coating 
plates: RB 270 L round exposing unit. 



The nswfy developed RB 270 L rQund 
exposing unit Bcrvee for exposing pho- 
topolymer coating plates and other 
photopolymar plate types; different 
cyllndsr oircumferenoes pemnit infor- 
mation transfer from 1 :1 negsrfrve fi^ms 
withOLrt timB-oonsurfwig and cost- 
intensive film distortion. 

. The plus points In the 
hflndfing ..^ 

9 Good accessibility because the 
exposing cylinder can be pulled out 
on rails > 

♦ Exposing cytindere ar6 available in 



drffsr^nt diameters and wWtha for 
exchange as necessary. 

» Quick plate mounting with register 
bar*: plate and film can be mounts 
outside the unit. 

• Eaay-to-use wraparound vacuum 
tilm. 

.„ arKJ in the technical 
equipment of the new PB £70 L 
round exposing unit 

• Quick butld-up of vacuum permits 
exposing at ahort intervals. 



• Short exposure time due to high- 
output UV tLibes wrth rBflectors. 

• Constant temperature due to inten- 
sive coding of the UV tubea. 

« Simple tube funot'on check. 

• Eiectrcnic timer, 

• Tabte-top-unit supporting frame or 
legs available as extra accessories, 

• The design conforms to German and 
European safety regulations. 

• Raquiring iir>e usk ol a conventlonsJ register 
punch, 



• !• 1 y. I'k V " 




Fretting platas 
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RB 270 L Round exposing unit for coating plates 



'h/laximum effective size* 


820x1^400 mm 
ca 2m' X 47y/ 


Weight of oyiinder: 


ca 185 kg gross, oa 1iX) kg net 
ca 4-10 lbs, gross, ca 220 lbs. net 


Weight of expoaing unit: 


ca 416 kg gross, ca 246 kg net 
ca 915 lbs. gross, ca 640 ibs. net 


Unft dimensiona: L x H x D 


2,020x900x820 mm 
ca67l^"x2'11K"x2'8l^'' 


Crate for unit; UxH5< D 


2,180 X 1 ,080 X 1 ,100 mm 
ca7'2"x3'6>{'x3'7K" 


Crate for cylinder: Lx H x D 


2.080x580x660 mm 
ca6'10"x1*11"x2'2" 


Power: 


230 V, 50 Hz, 16 A, 2.5 kW (3.4 hp) 


Tubes: 


20 ot type Philips TL 80 Wyi 0 R 
(150 cm/59Ke") 



The round exposing unit 
is dsaigned for exposure 
cyiinc*ers ma><3ma!ty 270 
mm (105/8") diameter. 
We can inform you about 
smalter dimensions on 
request. 





The iniofrrcion in \ti: docurrml is iasnccf cn our prefflnt 
infurmcind Bw pn&siisf^ and SDpficsSon a\ our proflucis^ 

It fict r^'WW ihg u^r -fmn lewUng nrNfl OftWl- 
iranlng. Nor Oooa * ^npv any wot*/ tiicfsng mBummB 



of wo aroffljffB or trt» 
DUicrving ar/ pertincrir tnduotKd prooarty & 



wtHTqui, ^«3yt:^a PracLd (YnTiCS frtart;cft S art FBqif . teligd 



Printing Plates 



BASF Uacke+Farb^n AG 

Sieg!96tr?J5e 25 

70469 Stuttgart-Feuerbach 

Gerrrsany 

Telefon (0711)9616-0 
T^efax pri1)98l6-B01 
Telex /252ie0 



4. The range of coating plates from BA3F 
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Printing Plaiea 



BASF Lacke+Farben AG 
, SieglestraBe 25 
70-169 Stuttgart-Feuertaach 

TdRfon (0711] 9S16-0 
Telefax (0711)9816-501 
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October 17, 1994 



Southwest Region 

Heidelberg USA, Inc. 
1801 Royal Lane 
Suite 1012 



, ■ Dallas, TX 75229 

Jerry Williamson Phone 214.506-7000. Fax 21 4-506.0476 

Jesse Williamson 

Williamson Printing Corporation 

Dear Jerry and Jesse: 

On Friday, October 14, after our picture taking ceremony, questions were raised 
regarding the future installation of 8 color presses and tlie LYL double coater 
macliine. As of today October 17, we have been in contact with the factory and 
enclosed are answers and the possible solutions to your concerns. 

1 . Delivery of the 102 iS LYL (double coater) barring no production problems 
has been moved up in the schedule to leave the factory the end of December, 
for delivery to Williamson's floor in January. 

2. A demonstration will be scheduled at Interglobe, Inc. in Montreal, Canada 
along with a company, Olympic Packaging in Madison, Wisconsin, to witness 
spot coating with register requirements. Dates to be determined as soon as 
possible. 

3. Delivery of an 8 color Drupa or pre-Drupa machine. Dates are as follows: 
Pre-Drupa, one machine delivery early January. Drupa machines as of today 
are exfactory, May or June and every month that goes by pushes it back in the 
schedule. I urge you to make a commitment, subject to your inspection. 

4. A private and confidential presentation of Drupa Technology to Williamson is 
set for the week of 12/10/94 in Heidelberg. Times and visits are already in 
place. 

5. Companies that have experience in making relief plates for spot coating: 

Alabama Engraving Chicago Litho Plate 

David Kaetz joe Yazzo 

1 -800-524-2 1 35 708/858-8900 

Please note : Vast experience 
with Heidelberg Speedmasters. 

6. Heidelberg Factory uses the round exposure BASF unit for demonstration 
purposes for printers around the world and cannot be without this unit. 



(C^^^^^p Heidelberg Offset Presses • Polar Cutters & Paper Handeling Systems - Stahl/Baum Folders S Stitchers 



HEIDELBERG 

USA 



Williamson Printing Corporation 
October 17, 1994 



7. You had indicated the six to eight week delivery from BASF on developing 
equipment for the making of coating plates, for spot coating, was not acceptable. 
We can assure you, if an order is placed with BASF, Heidelberg will use as 
much clout as possible to speed up this delivery time. Williamson must place 
the order as soon as possible, before we can put pressure on BASF. 

8. Contacts for Interglobe, Inc. and Olympic Packaging. 

Intergiobe Olympic Packaging 

Roger Belair Gary Adrian 

■Montreal, Canada Madison, Wisconsin 

51 4/328-7070 608/246-1 1 33 

Gentlemen, our companies have worked hard toward establishing a partnership 
beneficial to each. Please know we need to communicate whenever there are 
concerns and we can assure you both that a professional response will always 
be available. 



cc: Hans Peetz-Larsen 
Wolf Hager 
Ian Lyons 
John Dowey 
Bill Davis, Williamson 
Woody Dixon, Williamson 
Bob Emerick, Williamson 



Best Regards, 




Bob Boyer 




USA 




October 21, 1994 



Southwest Region 



Mr. Jerry Williamson 
Mr. Jesse Williamson 



Heidelberg USA, Inc. 
1801 Royal Lane 
Suite 1012 
Dallas, TX 75229 

Phone 214-506-7000, Fax 214-506-0476 



Williamson Printing Corporation 
6700 Denton Drive 
Dallas, TX 75235 

Re: Demonstration of Double Tower 

Date of Demonstration: Thursday, November 3, 1994, at 9:00 a.m. 

Location: Montreal Canada at a company called Interglobe, 
their address is as follows. 

Interglobe 

4475 Blvd. des Grandes Praires 
St. Leonard, Quebec 
514/328-7070 
Roger Belair, Director 
Contact: Carole Jalbert 

We have secured this date and would appreciate it if you would get the film, 
paper specification and coating requirem.ents to Mike Morgan at your earliest 
convenience. 

Please let Mike know, as soon as possible, the number of people from 
Williamson who will be attending; so we can coordinate flight and hotel 
reservations. 



Bob Boyer 
Regional Manager 

BB/bw 

cc: Bill Davis 
Bob Emerick 
Jim Johnson 
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FLIGHT 
, ITINERARY FOR 
WILLIAMSON DEMO IN MONTREAL 
^ WEEK OF 11-02-94 
ATTENDANTS 



Heidelberg USA, Inc. 
1801 Royal Lane 
Suite 1012 
Dallas. TX 75229 
Phone 214 506 7000 
Fax 214 506 0476 



Jerry. Williamson 
November 02 

.^^ovember 02 

JjJovember 03 

%f - 

„;llovember 03 

^ovember 02 
[Motel Information 

Messe Williamson 
November 02 

November 02 
November 03 



November 02 
Hotel information 



1:30 p.m. depart' DFW - American flight #2350 
Arrive Chicago/Ohare 3:44 p.m., Wed. November 02 

4:40 p.m. depart Chicago/Ohare - American flight #1200 
Arrive Montreal/Dorvl 7:41 p.m. 

4:15 p.m. depart Montreal/Dorvl - American flight # 452 
Arrive Chicago/Ohare 5:35 p.m. Thur. November 3rd 

6:00 p.m. depart Chicago/Ohare - American flight # 2249 
Arrive Dallas/FT. Worth 8:30 p.m. 

Delta Montreal 

475 President Kennedy Ave 

Montreal Quebec H3A IJ7 514-286-1986 

Confirmation # 139904 01 nt/s 



1:14 p.m. depart DFW - Delta flight #1214 

Arrive Cincinnati 5:21 p.m., Wednesday November 2nd 

6:26 p.m. depart Cincinnati - Delta flight #3749 
Arrive Montreal/Dorvl 8:40 p.m. 

5:05 p.m. depart Montreal/Dorvl - Delta flight #333 
Arrive Dallas/FT. Worth 10:09 p.m. Thurs. November 3rd 

Delta Montreal 

475 President Kennedy Ave 

Montreal Quebec H3A IJ7 514-286-1986 

Confirmation # 102051 01 nt/s 



Bill Davis 



November 02 



November 02 



November 03 



November 02 
Hotel Information 



1:14 p.m. depart DFW- Delta flight #1214 

Arrive Cincinnati 5:21 p.m., Wednesday November 2nd 

6:26 p.m. depart Cincinnati - Delta flight #3749 
Arrive Montreal/Dorvl 8:40 p.m. 

5:05 p.m. depart Montreal/Dorvi - Delta flight #333 
Arrive Dallas/FT. Worth 10:09 p.m. Thurs. November 3rd 

Delta Montreal 

475 President Kennedy Ave 

Montreal Quebec H3A IJ7 514-286-1986 

Confirmation # 102051 01 nt/s 



Jim Johnson 



November 02 



November 02 



November 03 



November 03 



November 02 
Hotel Information 



1 :30 p.m. depart DFW - American flight #2350 

Arrive Chicago/Ohare 3:44 p.m., Wednesday November 2nd 

4:40 p.m. depart Chicago/Ohare - American flight #1200 
Arrive Montreal/Dorvl 7:41 p.m. 

4:15 p.m. depart Montreal/Dorvl - American flight #452 
Arrive Chicago/Ohare 5:35 p.m., Thurs. November 3rd 

6:00 p.m. depart Chicago/Ohare - American flight #2249 
Arrive Dallas/FT. Worth 8:30 p.m. 

Delta Montreal 

475 President Kennedy Ave 

Montreal Quebec H3A IJ7 514-286-1986 

Confirmation # 103048 01 nt/s 



Date of Demonstrati on; Thursday, Novembers, 1994, at 9:00 a.m 

Interglobe 

4475 Blvd. Des Grandes Prairies 
St Leonard, Quebec # 514-328-7070 
Roger Belair, -Director 
Contact: Carole Jalbert 
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C-ciober2S, 1994 



/ t^wf«fX TO; 



From: 



Jerry Willismscn, CEO 
Jesse WiiliaiDsan, President 
Williamson Printing Co. 

John Dewey 



Hwcfelbefg U$\ Inc. 



1DO0 Gutenbeg Drive 
Kennessw. GA 30144 
Phone W 419 650Q 
F£«W 419 6625 



Dear Jerry and Jesse: 

Mr. Bob Boyer brought your request for the Heidelberg factory to possibly have the DRUPA 
inncvaiions of running register on the coating units and automatic register in-line, fitted to your 
Spsedmaster CD102S+LYL. TTiis machine is presently under cx)nstnjction and we hope that it will 
leave ths factory in late December. 

We ragret to inform you that tfiase f^^urss cannot be adap'ad to the prasant design due to several 
mechanical and eiecironic changes, which Mr. Boyer confidsnfislly briefed ycu on. Thess options 
are only available on th^ DRUPA design machine *A+ilch would be avsiiabls in during the third 
quarter of 1995. They cannot be refmfitisd lo Lh^ exJsSng design. 

We confirm that it is now possible to retrofit the coating clamps that allow manual register 
adjustments and precise mounting of spot coating plates. Thus thea© could be fitted £o the coating 
units of your existins presses, as welt as tha Decamber pre-ORUPA CD102S-i'LYL 

We took foptvanj to meeting wih you here in Heidelberg during the week of December 10 to 
demonstrate the chambensd doctor blade system for coatir>g, and give you a private showing of the 
DRUPA design at the factory as well as a customer Installation here in Germany, 



Regards, 




John Dowey 

Marketing Director/Speedma&ter 

Gc: Hans Peetz-Larsen 
Wolf Hager 
Mike Morgan 
Scoft Brown 

Reg(na!d Retlig, HDM/Gemnany 
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Southwest Region 

Heidelberg USA, Inc 
1801 Roya! Lane 

Novembers, 1994 Suite 1012 

. . Dallas, TX 75229 

Jerry and Jesse Williamson , ,,,, 

■ ^ . Phone 214 505 7000 

Williamson Printing Corporation 

^ Fax 214 506 0476 

6700 Denton Drive 
Dallas, Texas 75235 



Dear Jerry and Jesse, 



Pursuant to our conversations regarding the special plate clamps for our coating 
tower that facilitate the use of Cyrel or other flexo type plates to be mounted and 
registered, and the Chambered Doctor System for the coating tower, please note the 
attached information from our Factory. 

I highly recommend that you place an order immediately for the special plate 
clamps so as to expedite factory shipment and installation on your Seven Color press 
for evaluation. 

It is also my recommendation that in conjunction with our trip to Germany on 
December 10, 1994 to evaluate the Dmpa CD Technology, we an-ange a 
demonstration of the Chambered Doctor System. Upon your review and evaluation we 
can then proceed with your order for the system with the noted approximate delivery 
and installation times. 

As always, it is a pleasure to work with you and your fine group of associates. I 
look forward to our trip to Germany and to continuing to build and strengthen our 
partnership. 



Sincerely, 

Bob Bpyer 
Regional Manager 
Heidelberg USA. Inc, 



cc: Bill Davis 

Bob Emerick 
Jim Johnson 
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November?, 1994 

Fax fo; Bob Boyer 

Fax: 708^90-6914 

^ra/7i; Jrtin Dowey 

Phone: 404-419-6626 
Fax: 404-419-6606 

Subject: Wil!iam«on CD102$+L SN 533 723 



Daar Bob: 



Corportie 

HtiUelDera USA. inc. 
1000 GuWnbsrp Driv* 
Kenneiaw. 6A30U4 
Phone 404 419 6500 
Fax 404 419 6912 



W& have checked on price and availability of the special coating unit clamps and 
chambersd doctor blade system. 

^ ) Special damps which allow CYR£L or othar flaxo-type plates to be " 
y mounted and rsQlstered, have a delivery time of 6-8 weeks X-factory. We 

^ are in communication with the factory and wiit tr/ to improve upon this. 

[J installed price - $9,700 per coating unit 

2 2) TTie chambered doctor system availability is roughly the same as the 

coating clamps, Again, we will try to improve the situation. 

J=, Installed price - $67,500 

g Pleas© let me know how you wiah to proceed with this very impcrtant customer. 



Regards, 




John Dowe 



cc; KurtVogt 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re the Reissue Application of: 



BILL L. DAVIS and JESSE S. WILLIAMSON § 



For Reissue of U. S. Patent 5,630,363 
Issued May 20, 1997 
Serial No. 08/515,097 

Filing Date: May 20, 1999 
Serial No.: 09/315,796 



For: COMBINED LITHOGRAPHIC/ 

FLEXOGRAPHIC PRINTING 
APPARATUS AND PROCESS 




§ Group Art Unit: 2854 

§ 
§ 
§ 

§ Examiner: S. Funk 
§ J, Hilten 

§ 
§ 
§ 
§ 
§ 
§ 



SUPPLEMENTAL DECLARATION OF JOHN W. BIRD 

To: The Honorable Commissioner of 
Patents^ and Trademarks 
Washington, D.C- 20231 

Sir: 

1 . I am the same John W. Bird who executed a Declaration on December 11,1999, 
and reaffirm the statements made therein. 

2. Attached hereto as Exhibit A are notes taken from various days of my monthly 

"Pocket Day Timer(s)" for August 1994 through May 2, 1995: 

August 18, 1994; 
August 29, 1994; 
September 12, 1994; 
October 5, 1994; 
November 14, 1994; 
November 15, 1994; 
November 18, 1994; 
November 21, 1994; 
December 20, 1994; 
January 4, 1995; 
January 30, 1995; 
February 9, 1995; 
February 11, 1995; 
February 13, 1995; 
February 15, 1995; 
February 24, 1995; 
March 1, 1995; 
March 7, 1995; 
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(B) 




(C) 


** 
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(E) 


* 


(F) 
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** 
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(I) 




(J) 




(K) 


** 


(L) 




(M) 
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(N) 




(O) 


** 


(P) 




(Q) 
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(R) 
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* (S) March 10, 1995 
(T) April 4, 1995 

** (U) April 6, 1995; 

* (V) April 25, 1995; 
** (W) May 2, 1995; 

From my day-timer, I recall having a number of meetings at Williamson and, at other times, 

telephone conferences, sometimes with both Bill Davis and Jesse Williamson (marked 

above), and sometimes with Bill Davis (marked "*"), following the revelation to me by Steven 

Baker of Printing Research, in late July 1 994 of the Davis- Williamson process [what became the 

'363] see paragraph 10 of my prior declaration. The unasterisked pages may have some 

relevance. 

3. In these meetings and conferences, which started on or about August 18, 1994, 
Bill Davis and/or Jesse Williamson conveyed to me details of the process they wanted 
implemented by a modified "rack-back" device to go upstream, together with tests they wanted 
run in the fall of 1 994, end-of-press at the two-color experimental test press at Printing Research. 

4. Specifically, among other things, they discussed (a) the resolution requirements 
for their flexographic plates, (b) requirements for anilox rollers, including linescreening count 
ranges and minimums, the availability of anilox rollers having their desired features, (c) the 
WIMS process (now U.S. Pat. 5,370,976), (d) the problems with the printing of metallics / 
whites / opaques / encapsulated essences / and various other coatings with WIMS' '976, (e) their 
desire that the flexographic plates be mounted to the blanket cylinder, (f) their uses of and 
requirements for flexographic inks, and (g) half-tone printing, all using the new process. These 
matters were discussed in various meetings in August 1994, and ending, as I recall, in very late 
1994. 

5 . The information which was conveyed to me by Bill Davis and Jesse Williamson, 
at the dates indicated above, often came in meetings where other printing problems of 
Williamson Printing Corporation were also discussed, as well as at social outings. I took this 
information and passed it on to various PRI personnel in order to help them design the coating 
device suitable to accomplish Davis- Williamson's desired process. At various times, I spoke 




with Ron Rendelman, sometimes Howard DeMoore, Steve Garner, Steve Baker and Dave 
Douglas, although Ron Rendleman was certainly the principle person to whom I discussed 
Williamson's specific requirements and the information given to me in the meetings indicated 
above. 

6. The entry on February 15,1 995 mentions that UK flexographic metallic coating 
manufacturer Wolstenholme [International] is going to visit April 1 , 1 995 "onwards" . On April 
4, 1995 another entry occurs where metallic coating manufacturer "M.D. Both" arrives at 
Williamson Printing Corporation with both employees Marshall and Glass, M.D. Both are 
owned by Wolstenholme, and these entries relate to meetings concerned specific requirements 
for metallic coatings to be used in the new '363 process in order to deliver the highest brilliance. 

7. The cantilevered or "ferris wheel" device started to be worked on at PRI, in 
earnest, in very late 1994 following the discussions from August 1994 - November 1994. I note 
the frequency of the meetings with both Jesse Williamson and Bill Davis starting on August 1 8, 
1994, 

8. My conference with Lapomarde (see my first declaration T|17) and my "inkling" 
occurred well after I learned of the new Williamson process. By that time I had already seen the 
result of the Brian Liester "medieval poster" which occurred in March 1995. 

9. I notice that the priority date of EP 741 025 A3, Exhibit B hereto, is May 4, 1995, 
which is consistent with my recollection that Printing Research filed a patent application on the 
cantilevered device, or "ferris wheel", in the Spring of 1995. I note the priority application is 
Serial No. 435,798. I did not intend to claim the Davis-Williamson process and to the best of 
my knowledge, no one at PRI indicated in 1995 they intended to claim the Davis-Williamson 
"363 process. Those '363 process aspects taught in EP 741 025 A3 — as opposed to the teachings 
concerning the cantilevered device or "ferris wheel" — came from the discussions with Bill Davis 
and/or Jesse Williamson indicated above, starting in August 1994. 
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The undersigned Declarant stated further that all statements made herein of Declarant's 
own knowledge are true, and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code. 




John W, Bird 



Date: 
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I Exhibit "A " 




THURSDAY 
Wk 33 •Day 230, 135 Left AUGUST 18, 1994 

DIARY AND WORK RECORD 

. ^i^ME ='PiOJECT DESCPIPT'QN 



8^ 



'9^ 




MONDAY 

WK35* Day241. 124Left AUGUST 29, 1994 

DtARY AND WORK RECOfflO 

PS i NAME OR PROJECT DESCRIPTION 




2 



1500*« 



MONDAY 
SEPTEMBER 12, 1994 
APPOINTMENTS & SCHEDULED EVENTS 



TO BE DONE TODAY (ACTION LIST) 



EXPENSE & REIMBURSEMENT RECORD: 



WEDNESDAY 
Wk 40 . Day 278. 87 Left OCTOBER 5, 1 994 

DIARY AND WORK RECORD 



3 



^9 



\1 



1400 



1500 "^^ 



1600 *-^ 




MONDAY 
NOVEMBER 14, 1994 
APPOINTMENTS & SCHEDULED EVENTS 

NAME f^LACE SL 



TO BE DONE TODAY (ACTION LIST) 



3 . ^t^/ ';i,<fucs.^e^ , 



EXPENSE & REIMBURSEMENT RECORD: 



TUESDAY ^^rr 



^^^r NOVEMBER 15, 1994 

APPOINTMENTS & SCHEDULED EVENTS 
HRo^fls NAME Place subject 



.O 



EXPENSE & REIMBURSEMENT RECORD: 



What'' Oural'On^ i 



FRIDAY 

J Wk 46 * Day 322, 43 Left NOVEMBER 1 8, 1 994 
DIARY AND WORK RECORD 

— akiRS NAME OR PROJECT 



30 





2- 

1400^ 

h- 

1500*" 

i4f 



r" MONDAY 
NOVEMBER 21, 1994 
APPOINTMENTS & SCHEDULED EVENTS 



^3 



TO BE DONE TODAY (ACTION UST) 



EXPENSE & REIMBURSEMENT RECORD: 



MONDAY 

^ Wk 47 • Day 325. ,40 Left NOVEMBER 21,1 994 
DIARY AND WORK RECORD 



30 



29 



h'ik:' fecilil Dayc^i 



15: 

J700« 



TUESDAY 2^ 



I m 51 • Day 354. 1 1 Left DECEMBER 20, 1994 
DIARY AND WORK RECORD 

IhRS , NAME OR ^ROjE::T DESCPIPT!ON 




WEDNESDAY 
Wk 51 .Day 355. 10 Left DECEMBER 21, 1994 
DIARY AND WORK RECORD 

~ ^^Q-^^^ ZESCP;P' ON 



8= ^ 



1000^ 



WEDNESDAY . 
Wk 1 • 0ay4 361 Left JANUARY 4, 1995 y 

DIARY AND WORK RECORD ^ 



-PS \AME OR ^RC^ECT 



8^^ 

0800 *<h 



9^ 



:iOO*«H 



12-1 



1 ^ 



1700* 



THURSDAY 



I Wk2» Day 12. 353 Left JANUARY 12, 1995 

DIARY AND WORK RECORD 

I ail ^ ^'^^^^^•^^^^^(^ 



^1 



3S 



-^1300*^ 





^Sf '^'i 

— ^^^i^-JSi-'apg 


tsoo* 


• 




^1 






1700» 


V 


*- 

m 





f # 



MONDAY \ 
5 •Day 30. 335 Left JANUARY 30, 1995 0 1 

OIAAY AND WORK RECORD | 
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(54) Retractable inking/cofttlng apparatus hsving ferrts movement between prrmtng units 

(57) A retractable In-line intgng/coating apparatus 
(1 0) cetectlvely appDee erther spot or os^eraJi int^coatfng 
material to a blanket (B) or flexogrephlc plate (P) on « 
blanket cyfmder (3*), or spot or overaJI InWooatlng to a 
flexosraphc printing plate (P) on e ptete cyfinder (32) in 
a rotary offset printing pr^ (12). TTie inWno/coating 
apparatus ts prvotaliy mounted on a printing unrt (22, 24. 



26, 28} or dedicated coating unrt, and fs ertendable Into 
and retractable out of an operalive fnidng/eoaiing posi- 
tion by a carr^ge assennbiy (58) which le ptvotaJly cou* 
pled to the printTns unrt Becau&e of ths pivotal support 
provided by a cantllevered euppon arm (ea, 90), the Ink- 
ing/coating apparatus Is extended and retracted througn 
a Fenic wheel arc between adjacent printing units. 
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(54) Ratractable Inldno/cMtlng appaiatus having farrfs movement batwaen printing units 



(57) A retractabla fn-Qne InlQngAcoaling apparatus 
(Itq aaledtvefy appGas afther spot or owall InK^fing 
matariaJ to a blanM (B) or-riaxograp^ ptaia (P) on a 
bJankat cyfindar C34). or spot or ovarall Ink^coating to a 
flexographic printing pfate (P) on a plata cylindar (32) in 
a rotary offaat pr^rr^ng press (12). Tha Inkng/ctwting 
apparatus rs pfvotally mountad on a printing unit (22, 24, 
26. 28} or dacScatad coating unrt and Is aKtendobfa into 



and rstractabla oiit of an oparaCs^ inking/toafing posi- 
tion by a carrtaga assambly (58) wtiieh is prvotaSy cou- 
pfad to lha printing unit Bacauaa of tha prvotal support 
prowidad by a car««mrad support arm (68. 90). the ink- 
Ing/coafing apparetue ts eztandad and ratracted through 
a Faflrts whaal arc betwaan tdjaxxM pnnting un?ts. 
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Thte Invention ralatas to afteeHed or w«b-T»d. 
rotary csffcet or fltxographic printing prassea, and mor b 
partfcularly; to a n«M end Impromj intong/ooating ippa* 
raxus lor the In-line application of prlrting Intes or pretao- 
tivs or dooorative cooslnga to ah eet or web sutetrmtaa. 

Com^ntional shaat^ rotary offset primino 
presses typically incfuda one or more priming unrts 
through which Individual ahects ara fad and prtviimd with 
wet Ink. Slnca tha inks used with rotary offaat printing ' 
preases typically remain wat and tad^ for soma time 
after printins. special precautions must be takan to 
insure That the freshly printed cheeca ere not marked or 
smeared as the sheets are transfen^ from one printing 
un^ to another, and whae being conveyed to the sheet 
delivery stacker* The printed aurface of the freshly 
printed ahaet dries raUtrvely alowty and can be smeared 
during subeecruent transfer between printing units. In 
order to reduce smearing and offsetting, spray p^Mier 
is applied on the printed sheet 

In sane printing appRcatiora, offset and smearing 
are prevented by applying a protedfve and/or decora- 
tfve coating over all or a portion of the freshfy printed 
theets. Vahous arrangements have been p r o p os ed tor 
appMng-ths protedfva or decorafva coating as an in- 
J^e operation by using the (est printing unit of the prau 
Ka's the coating appOcation unft. However, when such In- 
-line coaling fs pertormed, the last printing unit cannot be 
yjsed to apply Ink to the sheets, and can onfy be used tor 
i^e coating operaAion. "mua, while coating with these 
ij^es of in-line coating appamius, the press toaee the 
:"(Upattlity of printing its fun range of colors since the last 
jrinttng unit te converted to a coatirMj vrH, 

H will be apprecfated that the time required to 
[Reconfigure a press for coating or non-coating Is non* 
Jproduciive and coctly. Accordingly, there is a need tor an 
J^irhline co«tir>g apparatus that minimises the time to 
hgiean-up from one printing run and set-up end run the 
Uriext ]ob. Where consecutive jobs require the same type 
Qff coating. parHcularty blanket coating, it may not be 
.^ecessary to dearv^p the coater between jobs^ How 
^ever, the coating marteria] cannot be alloM/ed to dry on 
r|ie roUers. Therefere. espedaBy whan switching from 
^"^ianket to ^pot coating or v>ce veraa, or ff there Is a 
delay between Joba» ft is neoessafy to waah-i^ the 
coater after each job ta compMed. 

In addition, coater wash-up is neoassary when 
switching between dtfferent cuatJng composJt'ona, such 
as aqueous and uHra violet (UV) curable coafinga. Suoh 
costing materials are not irrtorchangeable. and oonae- 
quentfy. the coater must be washed taatween appSca- 
Tiqns of different coating media. 

The foregoing Bmitations are overcome, according 
to the preheat invention, by a retractable, in-fine Ink- 
ing/coating apparatus which is mounted on a printfng 
unit for prvotal. Ferris wheel movement between an 
operative InWnQ/coating poshion and a retracted, ovar- 
head idle posWon. The inKing/coating apparatus 



indudss an appiicator head which, is positioned in 
alignment wtm either the plate cylinder or the Uanket 
cylinder by a canlage essembty which indudea a canii- 
levered support arm. TTie support arm is pivotally cou* 
5 pled between the InWng/coatmg head and the printtng 
unit tower. This cantfJevered. pivotal mourrting anmnga< 
ment allows the inWng/coafing unit to be used between 
two printing untta, as we8 as on the last printing unit of 
thepreaa. 

10 \r\ the preferred embodiment, the appGcaior he«d 
Includes vertically spaced pairs of credle members wtth 
one cradle pair being adapted for supportina a metal or 
cecamic coating roller In a&gnment wfth a btanket cylin- 
der, end the other crade pair sif^porting a resTiertt ani- 

T5 loz coating rdler in algnmem wfth the plate cylinder, 
respectfvety, when the cam'age assembly s in the oper- 
ativB poshion. Because of the cantfle^ered, pivotal sup* 
pen provided by the support arm, the appRcator head 
can be lifted and kiwered through an arc dmilar to Per- 

eo ria wheat movement in the limited apaca between adja- 
cent printing units. When fully retracted the applicator 
heed and carriage assembly are lifted to an elevated, 
retracted ovart^ead position, preferably an overheed 
position overlying the printing unit towar, thui pr»^kfing 

3g complete access to the Inter^on space and the print- 
\nQ unit cyfindera without causing the priming unft to 
k3&e its pr^g capabi^ The Inking/coa&ng appHcaior 
roBer of the appOcator head can be Inspected, dearted 
or replaced and the doctor Uade assembly can be 

00 washed-up autorroticaOy while the Inking/coating appa- 
ratus la In the retrected position. 

When tie iniong/boating apparatus used fn eom- 
binaflon with a flestographte printjng plate and aqueous 
ink or aqueous coating, the water component of the 

3£ aqueous Ink or coating on the freshly prtrtt&d sheet is 
Mporated by a high velodty. hot air Interstat'on dryer 
and a high volume heat and mdsture extractor assem- 
bty so tut the freshly printed ink or coating is conv 
pletsly dry before the sheet is prrnted on the neaet 

40 printing unit Thk qutek 'drying ficBographic pri^^ 
lng/!coatlng arrangement permlta a base coat of inK for 
sample opaque white or metafile ink (gold, sIVtr or 
other metallcs) to be eppfled in the fir«t printing unit, 
and then overprintad by a ntnographic procesa on the 

49 nead printing unft 

ebcerrplary embodiments of the present Irvention 
are iDuswted in the drawing figures wherein: 

FIGURE 1 ie a echemadc side el«^onal view of a 
so sheet-fed, rotary ofteet printing press having ink- 
ing/toating apparatus errtoodying the present 
invention; 

FIGUHE 2 is a perspeciVe view of the printing 
^e$s of ROURE 1 in wMch a dual head ink- 
3S ing^oating apparatus is in the operative coating 
positSon and a singie head coaler is in a retracted, 
cvethead position; 

RGURE 3 le an enlarged slmpWted perspective 
view showing one side of the single haad ink- 
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ing/ooating apparatus dl RGLiRS 1 tn the op^v^ 
positioo; 

FraUBE 4 a SimpUfftd side elMitiona) view 
showing th« dual head inkjng^coatlnQ appamtus in 
the C3peiativ9 coaling poGifion ior spot or o/arall 5 
coating from the btankst poaWon; 
RGURE 5 a ampttfiod aide ejevationaf view 
showing tha single head inMng/coatlng apparatus 
In the oparativa ooatJng poaPtbn ior spot er »/emR 
coating from the pfaie position: ar^, to 
RGURE 6 is a srmpllflad side eiam1>ona) view of 
The dual head in}dno/ooating apparatus of F)QUR£ 
4, partialty brokan away; which Uluatraiefi the 
hydrauilc drive a$«arnbly and doctor blada a«8enn- 
Wy. If 

As u&ed herai'n, tha term *)yocaasad' refers to var- 
ioua printing methods ¥mich may ba applM to afthar 
side of a subatrata. Including iha apptlcaHcn of UV<ura- 
ble and aqueous infoE an^or cocHngs, The term *sub- sc 
strata* refers to shaat or web material. Also, aa used 
herein, tha term *>Materlass prinfing plats*' refers to a 
printing plate having non-kniaoa surface areas wtM 
are hydrophobic and also havir>g image stiiace areas 
whfoh are hydrophiCc, wherein the non^rmge surface 2S 
areas are characterized by a surface iertsten vakae 
which is leas than the surface tension of equeous ink, 
C andtharmagBaurtaceareaearecharactertzedbyaaun' 
^ face tension value which is greater than the surtice terb 
1^1 ston of aqueous tnic "RaaiograpKc* refers to flvd^le so 
> f: printing plates having a reliaf surface which is wetiabfe 
"Z ^ aqueous ink or aqueous coating material, 
y As shown tn the exerrplary drawings, the present 
% '(Hverrtion is embodied In a new and Improved tn-tine Ink- 
k£ Ing/coafi'ng apparatus 10, ibr applyirg inte or protective x 
ff., andAar decorative coatings to sheets or webs printed In 
''"^^ Q sheet-fed or web«fedt roftary offset or flexographic 
L. printing press, herein generally designated 1Z In this 
y Instance, ee shown In FIGURE 1, the inrtng/coating 
Ijl apparatus io ia rnstalled in a four color printing presa 40 

^^, such as that manufactured by Heidelberoer Dojck- 
% maschinen AG of the Federal Republic of Germany 
'i;^ under its deaignalion Heidelberg Speedm a s ta f 10^. 

The press 12 includes a press frarne 14 cogpfed at one 
H and. herein the right end, to a aheat feeder 16 from 4s 
which sheets, herdn designated S, are Mrvfdualfy and 
serially fed into the press, and a! the opposite end with 
a sheet deiivary stacker 20 in wNch the freshly printed 
. sheets are collected and stacked. Interpesed tsetween 
the shset feecier 16 and the shest delYvery stacker 20 50 
are four substentlaOy UerriScal rotary offset printing units 
aa. 24. 26 and 2fi which can print difftfent color inks 
onto the sheets aa they ars trancfemad through the 
^ress 12« The prfntlng um's are housed wtthin phntinQ 
towers T1. T2, 7^ and T4 formed by side frame mem- 
bars 14, 15, 

As Illustrated, tfie printing units 22, 24, and 28 
are subctanltaiVy identical and of convent'onal design. 
The first printing unft 22 Includes an in-feed transfer cyl- 
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rnder 30, a plate cyfnder 32. a Wanker cyflnder 34 and 
an impression cytinder 36, all supported for rtrtation in 
paraxial aiignment between the press skle frames 
IS, Each of tha first three printing units 22, 24 and 26 
have an interunit transfer cylinder 38 disposed to fans- 
fer the freshly printed sheets from the aefacent impres- 
sion cyfinder to the next printing unit via an 'mteretefon 
transfer cylinder 4a The last printing unit 28 is shown 
equipped with a deUvery cylinder 42 which guides each 
freshly printed sheet 1 8 as it Is tansfen^ from the last 
(mpressbn cylinder 38 to a delivary conveyor system, 
generafly designated 44, to the sheet deflvery stacker 
20. 

The deRvary con^yor system 44 as shown in FIG- 
URE 2 Is of conventional design and Includes a pair of 
corrtinuoua deDvery gr^er chains 4e. only one of which 
le shewn canying at regular spaced locations along the 
chains, laterally dispoeed grtpper ban havirg grlpper 
fingers Ibr gripping the leadng edge of a frashdy printed 
sheet 1 8 after It leaves the nip between the delivery cyl- 
inder 42 and Impression cyinder 36 of the lasr printing 
unit 28. As the leading edge is gripped by the grippers. 
the deflvery chaioa 46 pul the freshly printed sheet 
«MNay from the imprsssten cylinder 36 and deBver the 
freshly printed sheet to the sheet delivery stacker 20. 

Prior to raacf^ng the delivery sheet stacks, the 
fresNy printed andiAor coated she«fts S pass under a 
delivery dryer 48 which Indudee a combinatfon of Wm- 
red Thermal radiation, high velocity hot a]r flow and heat 
and moistu'e ajdr a ctkan for drying the Ink and/or the pro- 
tective/decorative coating on the freshly printed sheets. 

In tfie eooempiary efrbodiment shown In RGUR6 1 , 
the first priming unit 22 is equipped wi^ a flexographic 
prtnttng pfate, and does not require an InMng roller trtm 
or a darnpenkig systerft. If an ink roller train Is mounted 
on the Hrsi printing unit, the form rotlenc are relracted 
and locked off whan the printing umt goes on impres- 
sion. Rexographic aqueous ink is supplied by the ink- 
ing/coating unit 1 1 0. The remainino printing units 24» 2fi 
and 28 are equi^sped for Irthographic prinfing and 
Indude an InMng apparatus SO having an Inking roDer 
train 82 arranged to transfer Ink from an ink fountain 54 
to the plate cyinder 32. This to aooorrprrshed with the 
aid of a fountain roller 56 and a ductor rdter. The foun- 
tain roller 56 projocte Into tha Ink feunttrin 54, where- 
upon its surface is wetied wflh printing Ink Q. The 
printing ink Q la transfen'ed Intannittently to the inking 
roller train 52 by the ducior roller. The tnlgng roaer train 
52 supplies prirttirig Ink O to the image ares of a printing 
ptaie P rT>ounted on tiie plate cylinder 32. 

The printing ir* Q is transferod from the printina 
plate P to an Ink reeep^ btanket B wNch Is mourtled 
on the kslankat cylinder 34. The (nkad Image carrtad on 
the blanket B la tiansfaned to a sheet S as ti^e sheet Is 
tnnMfBiTtC tivough the nip between the impression cyl" 
inder 36 and the blanket a 

The inklrK3 rofl^ arrangement 52 illustrated In FIG- 
URE 1 Is exemplary for use in cambir\ation with Tritto* 
graphic ink printing plates. It will ba understood that 
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danpaning roller* (ncsi inustratBd) wiD be in direct 
engagomerrt with the rrthognaphic plate P. but aro not 
tisod in cofTbtnation wfth the flexooraphic plate of prim- 
ing unit 22. 

ReferrinQ to FIGURE 4, FIGURE 5 ind FIG- 
URE 6. (he 'm-iine InMno^coating apparatus 10 indudes 
a earriage assombly 5d which supports an applicator 
head 60, The applicator head 60 indudes a hydraulic 
motor 62, a towar gear train 64, an upper gear train BS, 
an applicator roller 66 and a doctor blada aGsembly 68. 
The external peripheral surface of the applicator rolter 
66 ts hnsarted irno wetting contact wrtfi liquid coatirtg 
materia] or oik contained In a reaen/oir 70, The reaervofr 
70 is corrtinuously sL^)pned with ink or coating which is 
circulated through the reserw^ir 7D fnm an off-presa 
source by a pump {not niustrsied). The hydraulic motor 
62 drives Ihe appRcator roller 66 synchronously wrlh the 
plate cylinder 32 and the blanket cylinder 34 ki 
reepon&e to an RPM control signal from the presa drive 
(not iMiictrated} and a feedback signal developed by a 
tachometer 72. While e hydmuFic drfve motor is pre- 
ferred, an electric drive m otor can be used 

Tha appGcator roller 66 Is preferably a fluid metar- 
ing anilcK rolter wNch trancfare measured amounts of 
prtntmg ink or coating matenal onto the printing ptate or 
blankat Tha surtace of an arvbx rollef ts encraved wHh 
an array cf doeely spaced, shallow depreeslons 
L^fen-ed as 'ceQc*. Ink or coating material from the res- 
4f^^lr 70 now/s irrto the cells as the anilox raler turns 
ytrough the reservoir. Tha transfer curbca of the anto 
{jailer Is scraped wtth a doctor t>lade 79 To remove 
Ijsxcesi ink or cossting. The ink or coating remaining on 
^the anilox roller ts the measured amounts contained 
Swfthin the cells. 

applicator roller 66 Is cylindrical and may be 
ffconstructed in various diamoters and lengths, contain*^ 
jng calls of various sizes artd shapes* The votumetric 
!jcapadty of an anilcoc roller ts established during marui* 
'.r^^cturlng ar»d is dependent upon the selection of cell 
tlize, shape and number of cells per unit area. Depend- 
upon the irTterided applfcation, the cell pattern may 
fbe (many small oqIIs per unit area) or coarse (fewer 
^nger cells per unit area)' 

By applying the ink or coating rrareriai through the 
Nnking/coating applicator head GO, more Ink or coaling 
matenal can be delivered to the sheet S as compared 
wtth the inWng roller train of a fthographte prinfing unit 
Moreover, cdor Intensity ie stronger and more brilliant 
because the flexographic Ink Is applied at a much larger 
film thldoness than can be applied by the Ihhographic 
process and Is not diluted t^y danpening soA;t)oa 

The rnking/coating applicator head 60 Indudes ride 
frame members 74, 76 that support the appftcator roller 
gear train 64, gear train 65, docior blade asaembty 
66 and the drive motor 62. The applicator roSer 66 is 
supported at opposite ends on a tower cradle formed by 
a pair of end plates 78, 80 which hold the applicator 
roller 66 in paralel a£gnmerrt wrth the blankat cylinder 
34 (FIGURE S). The side frames 74, 76 are also pro- 



vfdfid wtth an upper ciadle formed by a pajr of sde 
piatea 82. 84 which arc vertically spaced with raspea to 
the lower side plates 76, BO. Each aadle has a pair of 
sockets 79, 81 and 63. as* respecttvely. for holding the 

5 applrcator roller 66 for spot coating or inking engage^ 
nrtent against the plate P of the p^e cylinder 32 (FIG- 
URE 4) or the blankat B of the blank&t cylinder 34. 

Preferabhr. the applicator roller 66 for the upper cra- 
dle (plate) positksn is an anllax roller having a resilient 

10 transfer surface, in the dual cradle arrangement, the 
press operator can quickJy change over fmm blanket 
InkSng/coating and plate inl^ng/coating with minimum 
press down time, slr>ce ft Is crrly necessary to remove 
and repositbn or replace the appflcator roHer 66, and 

TS wash-up the doctor blade assembly If changing from ink 
10 coat'ng or vice versa. The capabHlty to selectivety 
operate In either the flesegrephlc mode or the litho- 
graphic mode and to pnm or coat from ecther th a plate or 
bianket position le referred to herein as the 

« TTTHOFLEX' proceee. 

Referring agarn to RGURE Z and RGURE a, the 
applicator head 60 Is supported by the cam'age assem- 
bly 58 In a can^evered. pivotal arrangement wNch 
atows the dual cradle InMng/coating apparatus 10 ard 

sff a single cradle Inidng/coaling apparatus 1 10 to be used 
between any two adjacerH prtnfing units, as well as used 
on the fm and last pdn^ unhs of the press. This fs 
made possible by a pair of centilevered support arms 
86, $0 that are pvvotalfy coupled to the aide plates 74, 

9c 76. rsspedivaty, on a ^Mt shaft 77. Each atpport arm 
has a hub portion aSA, 9QA, re«pect)veVt and an elon- 
gated shank portion 883, 908. respectfs^ely 

The cantllwered support arms are prvotaliy 
mounted on the printing tower by pivot blocks 92, 94, 

9f respectively The hub portions 86A, goA are joumalled 
for rotation on phAst shafts 86, 9a, respectively The prvot 
blocte 92, 94 are securely fastened to the tower 1 4D. so 
that the carriage assembly B6 Is pivotalty suspended 
from the pivot shafts 96, 98 in a carmles/sred Ferns sup- 

40 pert anangement The shank portions 8SB, 9QB are plv- 
Otally coupled to the pivot shaft 77, so that the caniege 
assembly 58 and the applicator head 60 are capable of 
independent rotation with respect to each other and with 
respect to tee pivot shaft 77. By thfe arrangement, the 

4s applicator head 60 is pK/otally suspended from the pivot 
shaft 77, and remains In an upright oHertta:tion as the 
support arms rotate from the operafive position to the 
fully retracted position, and vice versa. 

Thus, the cradles 78. 80 and 82, 84 position the 

so applicator roller G6 in venicsl and horizontal alignment 
with the piate cyBnde or blanket cylinder when the 
applicator head Is esdended to the operative position, for 
example as shown in FIGURE 4 and FIGURE 5. More- 
over, because of the transverse relationship between 

£1 the hub portion and shank portion of the sidport arms, 
the applicator head 60 and carriage assembly 58 are 
capable of rotating through a Fen^ enc without touching 
the adiacerrt printing tower. This makes it possible to 
install the Inklng^oa^ng apparatus 1 0 on any intermedin 
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ale printing unH towv (T2, T3), and as we^l a« on the 
firei printing unH tw^er Tl and th© tefit printing unit tower 
T4. Addrtionafty, wh«n tho inWngtofttlng unit io in the 
operative pocMoa the ioteml projection of ttie applicator 
head 60 Imta tha Intorvtstion spaca between printing s 
unrta Is minimizad. This acauroa virtually meslricted 
operator accacs is the intarctation apace between acQa* 
cent printing unKs whan the applksior head Is engaged 
in the operative poarti6n. and completely unrestricted 
access when IhQ carriage assembly 58 is retracted. 70 

Rotation of the carnage aaeembly 5S ta counter- 
clockwise from the retracted, idle position (shown tn 
phantom rn FIGURE 1) to the operatfve podton (RQ* 
URE 4 and FIQURE 5). The carriage assembly sa can 
be adapted for dockwfse rotaibn from the retracted ie 
posMon to the operBifve posr^n for engagamem of tha 
apptfcator roller to either ihe plate or the Uankst on the 
darnpener side of the tower, assuming that access to 
the plate and blanket Is not restricted by darnpener roll- 
ers or the Oka. so 

Rotattonal moi/ement of the support arms 68, dO is 
assisted by countenmtghts 1 00, 1 02 which are secured 
to the support arms, reopectivety. for concurrent rotation 
with respect to the pivot blocks 92, M. Wrih the pass^ 
assrstanoe of the counterwsfghts, the press operator ss 
can easily move the inl^n^coating a^ambly ^0 from 
^ the engaged operative posftion as shcw^n in FIGURE 4 
W to The f uAy retracted, idl e position as showvn in phantom 
In FIGURE 1. Praferably» rotation of the carriage assem- 
y Wy 58 is assJstad by a torsion spring, eiectric motor or at? 

hydnwllc motor. 
l^z The Inl^ng/boating apparatus 10 is releasibty 
f ; locked Into the operative poslt'on as shown In FIGURE 
4 by rdeasable latch coupings 103. 105 that seoure the 
i£ support arms 8B, 90 to the press side frames 14, 18, ss 
ff: rsspectivBly, of the printing unit t»ver T4 In the operative 
position. Coating engagement of the appfiealor roller B6 
against the blanket oyfinder 34 is produced by power 
^ actuators, preferably pneumaUc cylinders 104, 106 
y} which have ettendaWa/fetracfcable power transfer arms 40 
B 104A, 106A, respectrvely. The pneumatic cyTrider 104 is 
in pWiotaJly coupled to the support arm 68 by a prvot Enk* 
P age 103, and the sacond pneumatic cylinder IO0 is pK^ 
; ^ otally coupled to the support arm 90 by a pNot linkage 
^ 109. In response to actuation of thapnaumatfccytlnders ^ 
104, 108, the power transfer arms are retracted. As the 
\r^^ef arms retract, the inHng^ooating head 60 is 
rotated countardock^se on the pivot shaft 77i thus 
moving the applicator rcXifr 66 into coatir^ engagement 
whh The blanket oyWndar 34. so 

The pivot linkage 108 inciudes a beO crank 111 
which is mounted Ibr pIvotaJ movement on a pin 113. 
, The pin 1 13 is stpported by a devis plate 1 1S which is 
attached to the support arm 88. Ona end of the bel 
crank Is plvotaUy coupled to the ectuator arm 104A. and ss 
a cam roller 1 17 Is mounted for rotation on its opposite 
end. 

The cam roller 1 17 is engagable against an adjust- 
able stop 1 1 8 which Is rlgidiy secured to the side plate 



74, Countcrelockwise shifting d thQ handte H moves a > 
cam follower 121 into a tatch podoet 123 of a rttceh^r 
btock 125 as the cam ro*lcr 117 Is moved into engage- 
ment with the acQustsUe sctcap 119 in the intariocksd, 
operative posfBoa Referring to FIGURE 4, FltSURE 5 
and FIGURE 6, the receiver block 123 Is secured to the 
delfvefy side of the printing unit tower by machine 
screws. 

When the pUte P goes on impression, power Ie 
applied to the pneumatic actuator 104 and the power 
transfer arm 104A retracts, thus causing the ben crank 
1 1 1 to rotate counterdodwlse about the pin 1 13, The 
torque appied the pneumatic actuator 104 is tians- 
mftted to the appucator head 60 through the cam itslier 
n? and the ad|ustab(e stop 119, Counterclockwise 
movement of the appOeator head 60 relative to the sup- 
port shaft 77 carries the applicator roHer 66 Into engage- 
ment with tt)a plate P. 

The ac^ustabie stop 119 has a threaded bolt 119A 
whkh le engagable with the cam roUer 117. The strildng 
point of engagement is preset so tfnat the appGcator 
roller 66 property positioned for engagement with the 
plate P or Wartet B In the operative posttion when the 
applicater head 60 te Interiocked with the press frame 
14 and the printing unit goes on impression. 

Referring to FIGURE 5, an inl^g/ooating appara- 
tus 1 10 having a single head is idustrated. The con* 
struction of this anamafive embodiment is identical In all 
respects with the dual head arrangement with the 
eiception that only & single gear train and a single cra-^ 
die for holding the oppOcatDr roXler is provided. In both 
embodiments, the inldng/coating head 60 remains 
Lprlght as it swihgs through an arc, eorrparabie to the 
movement of a perrts wheal. Because of the upright ori- 
entatiofi of the HdngAcoat'ng head 60 as It moves 
between the extended and retracted positsons. the usual 
pMorm spacing between printing unit towers prtTvidofi 
adequate otearance to permit extension and retraction 
of the carnage assambly 58 without Interference with 
operator access to the printing units. This is a signtTtcant 
advantage in that rt permits the in-line 'mMng/coating 
apparatus 10 to operate effecth/aly tn the interstation 
space between any adjacent printir^ units, and wctiiout 
blocking or obstructing accaes to the cyflnders of the 
printing is whan the irMng/coatlng apparatus la fn the 
retracted position (ss Indicated In phantom in FIGURE 
1). 

Moreover, when the InHine rnidng/coating appara- 
tus is in the fully retracted posMon. the appficator roller 
68 is oonvenierniy positionad on the darnpener mde of 
the printing unhfor inspection, dean-up or replacement. 
Additionally, the doctor tsfada assembly is aJso conven- 
iently posT^ed for inspection, removal, adjustment or 
daarhupL Alsa the doctor blade reservoir end coating 
drculation lines can be cleaned while the preee Is run- 
nlng as well as when the press has been stopped for 
change-over from one type of ink or coating matarlai to 
another. 
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When ihe tnkinQ/tOftting appanatus is used for 
applying tn ttqueous ink or an aqueous coaiing m«ft- 
riai. tha water corrponent on the freshty printed fihest S 
IS avaporatad by a high vglodt>^ hot air interstaDon dryer 
and high volume heat and moisture extractor unha 112 5 
and 114. as shown In FIGURE i , FIGURE 4 and FIG- 
URE 5. Jhe dryer/eattractor units 112 and 114 are ori- 
antad 10 direct high velodty heated air ortto the freshly 
prtnted^coftted sheets aa they are trarts(erred tsy the 
intarunit and the knannediate trarvsfer cylinders 3S. 4C. to 
By this arrangarnent, the freshly printed aqueous ink or 
coating material is completely dry before the sheet te 
overprinted in the next prjnllng urUl 

The niflh vclodly, hot air dryer and high perform^ 
ance heat and moisture extractor units 1 12, 114 utiSza u 
high vetocft/ air jets which scrvab and breakup the moist 
air level wh^oh dings to the surface of each freshly 
printed Sheet Within each dryor, high vaioctty air la 
healed to a high t e m per a ture as rt flows across a resist 
anoe heating element wrthin an air deTivery balTle tube. 20 
High velodty jets of hot air are discharged through mul- 
tiple airffOMT apertures through an o^osure zone Z 
(FTQURE 4 and FIGURE 5) onto the freshly 
primed/coated sheet S as it is transferred by the transfer 
cylinder 36 and intermediate transfer cylinder 40, 26 
respectivsly Each dryer assembly indudes a pair of air 
deTrvery dryer heada which ara arranged in spaced. 
.'side-by-sidB ralation as ehown in FK3UBE 4 and FIG- 

:ires, 

J^^; The high velodty. hot moisture-laden air displaced as 
Worn each rreehly printed sheet is extracted from the 
hSryer exposure zone Z and completely exhausted from 
l^e pnntina unit by the high volume extractors. Each 
'^:^^ctractor head indudes a manrfoid coupled to the dryer 
^ ^G3ds and draws the motstura, vola:Qles and high valoe- ^ 
^ hot air through a longitudinal gap between the dryer 
^heada. Aocordirxj to this arrangement, each printed 
^sheet is dried beftare ft le run through the rrect printing 

Ifl The water-based Inks used in flexographic printing 40 
^ at a reiaiiyety moderate drying temperature pro- 
ved by the tntersiation Ngh velocity hot air dry- 
'^Qis/extractors 112. 114. Consequently, prim quality Is 
CijbstantiaUy improved since the aqueous ink is dried a! 
|£ach printing unit before it enters the next prinfing unit 49 
" Morecver, back-trapping on the blanket of the next print- 
ir^ unit is compleleSy enmlnated. This irrterstatlon drying 
arrangenrkait makes R pos«^e to prim aqueous inks 
sucn as metajnc ink and opaque wHte ink at one print- 
ing unit and then overprint at the next printing unit so 

This arrajigement also permits the fVsi printing untt 
to be used as a coater in which an aqueous coa^ ts 
applied to low grade paper, for exanple rec/ded paper, 
totrap and seal in lint dust spray powder and other 
debris and pmvide a smoother, durable surface that can ss 
be werprinted in the naad printing unit The first down 
coating seals the surface of the lew grade, rough sub- 
strate and improves overprinted dot definition while pre- 
venting Btrlke-through and stwv-thraugh. A UV-eumble 
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protective and/or decorative coating can be appned over 
the firet down cvarprlntad faqueous) coaling in the last 
printing unrt. 

PreferabJy. the appOcator roller 66 is conctnxAsd of 
metal or ceramic wher it used for applying a costing 
material to the biankat B on the cyCnder 34, When the 
applicator roller fiS is appfied to the plate. H is preferatty 
constnicted as an anllox roller having a reeiHent transfer 
sun^Mior engaging a flezographic printing plate. Suita- 
ble resHlent rolfer surEace materials Indude Buna N eyn- 
thetfc njbber and EPDM (terpdymer eiaatoner). 

It wlB be appreciated ^wtthe fnMng^oetlrva appara- 
tus 10 is capable of applying a wide range of Ink types, 
hdudtng fluorescent (Day Glo). pearlescent, metaOics 
(gold, silver and other metalKcs), glitter, scratch arvj 
snitr (micro^caps ulst ed fragrance), scratch and 
reveal, luminous, pressur»enshive adhesfves and the 
Dka. 

The press operator oan eliminate the dampener 
rotler assembly altogether, and the InMng/coating appa- 
ratus 10 can adeetfvely apply aqueous inta and coal> 
tngs to a flttoographfc or waterless printing pfate and the 
bfankal Moreover. CMerprinSng of the aqueous ink» and 
ceaetings can be carried out in the naod printing unrt^nce 
the aqueous inks and eoafings are completely dried by 
tha high velocfty, ha air interstaf on dryer and high vol- 
ume heat and mdstun extractor assembly^ 

The aqueous inks end coatings as used in the 
presem Invention contain colored pigments and/or solu- 
bie dyes, binders thai fix the pigments onto the surface 
of the printed sheet and waxes, defoanws and tfiickerv- 
ere, Aqusous printing Inte predominantly corrtaJn wvater 
as a solvent dfluerrt and/or vehide. The thkicaners 
whtch are preferred tndude algonates, starch, oelluiose 
and tts derivatives, for eaomple celluloGe esters or cellu- 
lose ethsrs and the Itka, Coloring agents irrduding 
organic as well as fnerganic pigrr^ents may be derived 
from dyes which are insoiiUe in water* Also, the printing 
ink may contain water and can be predomlnantty glycd 
or the like, with the pigrnertt being bound by an appropri- 
ats resin. When metaKc Inte are printed, the cells of the 
ar&'lox rofier nust be appropriately sized to prevent the 
metal partides from getting stuck within the cells. The 
cen size is crifioai, and br metallic gold ink, the anilGB£ 
roller should have a screen Rne count in the range of 
1 75-300 nnes per inch (6&-1 18 Bnes per on). 

The inidng/coatino apparatus 1 0 cmn also apply UV- 
curabls inks and coatings. If UVAcurable Inks and coat- 
rngs are utiGzed, uHre^ole^ dryers/extractors are 
Installed adjacent the high velodty hot air dryer/eDdrao- 
tor unite 112. n4.rwpectfvdy 

It wiB be appredflted that the Inking/coating appara- 
tus 1 0 described herein mekes It possible to sdectivefy 
opente a prinfing unit in either the flaxographic printing 
mode or the Ihhoaraphlc printing mode, whne a!so pro- 
vidbg the capab^to print or coat from efthor the plate 
or blanket position. The dual cradle support anrnnge- 
ment of the preeent Invention makes It possIUe to 
quiddy change over irom inking/coa^ng at the blanket 
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cylindor position to Inking/oating st the pfats cyfindor 
pocWon with minimum press dowrvlimfl, «anca it is only 
necwsary to removs and repoellion or rttpjac« the 
appliestor roller 66 whilt lha prinflng/tnking opparBtus is 
in the retracted position. 

MoreovQC 1h« prsss operator may elect to epot or 
overall ooat wf(h aqueous ink^coatino from the ptale dur- 
ing one job. and then spot and/or owall coat from tfie 
blanket during the next job. Since the doctor bfade 
aseembiy can be ftuahod and washgd-ip qcflddy and 
the appilcator roller can be replaced quickly, ft le possf- 
bie to 6pc« coat or overall coat from the plate poaWon or 
the btankst position with aqueous inks or coatings dur- 
ing the first prtts run and then cpot coot or overall coat 
with UV<urabl« inte or coalings from the piate poartbn 
or from the biankst position during the next press rua 
The inking^coating apparatus 10 Is completdy out of the 
way In the retracted positiori; consequently; the doctor 
uade raserv^ and supply lines can be fluahed and 
washedHjp by automatic >Mish-ip equipment while the 
prtnting unit Is prvrTting another job. 

The poeltiontng of the appTcotor head and roller 
assembly relative to tha plate and blanket is repeatabfe 
to a predetermined, preset impreeaion pos<floa Cone^ 
quentfy, no printing unit ac^justmert or alteration Is 
required, except for flushing the doctor t)lade assembly 
arvj ciearrtng or replacing the appQcator roQert) acoom- 
modate a drfferent kind of ink or coat'ng material 
Amiough manueil eodension ar)d retraction have been 
descrt}ed In connection wHh the exemplary embod^ 
mant extension lo the operative posttton and retraction 
to a non-oper«t)VB kSe posi^on can be canled out auto- 
matlcaljy by hydraUlc or electric motor eervomecta- 
nisms- 

The Fern's whee^ support arrangement allows the 
iriong/coating apparatus to operatv arffedtvety in the 
intarstaiton space between any adjacent pHrtlng units, 
as well as on tha fkBt or last pnntmg units d the press, 
Without blodqng or obsinjct'ng the Interststktn space or ' 
restricting operator acoess to the cylinders of any of the 
printing unrts. 

Rnally because the inking/coating apparatus of the 
presefTt Invention is rnounted on a printing unit toww 
and is eitsndabte to tr>e operative position without 
requiring acf ustmerrt or alteration of the printing unit cyl- 
inders, H can be used fox applying printing ink or ooaUng 
matar^ to the blanket cylinder of a rotary offset wab 
press, or to the t^ankat of a dedicated coating unit 



aalms $0 

1. Inklno^cooting apparatus (10) for use in a printing 
preee (ia of the type leaving a printing unit (22, 24, 
2S, 28) on which a plate cylinder (32), a btenkat cyl- 
inder (34) arxj an innpressian cylinder (36) are s* 
mounted for rotation, wherein the InMng/coaSng 
apparatus is characterized by: ] 



4. 
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an eppficator head (60) for oppiytng ink or coat- 
ing material to s ptata (P) mounted on Ihe pfate 
cytinder or to a blanket (B) mounted on the 
blanks cyTinder, cfthor separatdy or almultane* 
ousjy when the inkingAxating apparatue Is in 
an cxMrative posilfan relative to tha plate and 
blanket cylinders; and, 

a carn age essemUy (SS) for moving the applY- 
cator head to the operative posJtion In which 
the applicator heed Is disposad latvafly a^a- 
cam to the plate and blanket cyfinders and for 
moving the applicator head from the operative 
position to a retracted posftion In which the 
appncator head is elevated with respect to the 
plate and blanket cylinders 

InWngfcoaling apparatus (10) as set forth In claim 1 , 
wherein the carnage assembly (B8) is character- 
ized by: 

a support ami (sa, 90) having a first end per- 
tion (SaA) consffucted tor pivotal attachment to 
tba printing unit and having a secord end por- 
tion (asQ) pivotany coupled to the ^spftcator 
head (60), the applicator head being movable 
on the si^port arm to tiie operative posKloa 

mking/coating apparatue (10) as set forth in daim 1 , 
characterized In tinat a countarweight (100. 102) is 
coupled to the canSage assembly. 

ink'ng/coating apparatus (10) as set forth in daim 1 , 
wherein the appficator head (60) Is characterized 
by: 

a doctor bbde assefTt)Jy (68) having a reeer* 
vorr (70) tor recefving ink ^ liquid coating mate- 
ria); and, 

an applcator roller (68) coupled to the doctor 
bCade aseembiy In fii'd communlcatfon with the 
reservoir, tha appAcalor rotter being engagable 
withaprtnting plate (P) on the plate cySnderor 
with a blanket (B) on the blanket cytinder when 
the applloator head (60) is In the operative 
posMon. 

mWng/coating apparatus (10) asset forth In claim 4, 
characterized tn that the appQcalor miter (66) Is an 
enlicQc roUar having a resilient transfer surlace. 

InMng/boating apparatus (1 a) ac set tortn in daim i . 
d^aracterized in that: 

a power actuator (104, 106) is movabty coupled 
to the applicatcr head (60). tiie power awmjator 
having a power transfer arm (104A, 106A) 
whrch Is extandable and r&tractable; and, 
m c vtment oortverting apparatus (106) ie cou* 
pled to the power tranefer anm for corrvertlr^ 
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•xtensfon or reiracUon movement of tht pmm 
tranfifer arm into pmmi movwnent of the appPr- 
cator head (60) reiafis/d to tha carnage as»am- 

Wy. 

7. Infqng/ooaiing apparatus (10} as Get forth In ela/m 6, 
wherein tha TTKhfemerA con^oring apparatus (108) 
Is charactaiizad tsy: 

a befl cmnk plate (111) having frst and por* 
tion coupled to tha power transfer arm and hav^ 
rng a second and portion for angaoinQ a atop 
mambar; 

a stop membar (119) rocurad to tha appffcator 
head (60); and, 

a cs«/'ta pbta (115) secured to the carrtaga 
aaaambfy (58) and pivotally coupled to Ihe befl 
crank pis 



P 



Inwng/coalfng apparatus (1 0} as sat forth in daiffl 1 , 
wherein the applrcator head (60) la characterized 

by: 

first and second side frame marrtbera (74< 76) 
pVotalty ooupled to the carriage aaaambfy (58): 
a doctor blade Ksembly mountad on the ftret 
and second sftie frame membera, the dooor 
bfade assarribly Indudmg a raaarvolr (70) for 
receMng ink or iiqUd coaling rDatoiiai: 
a cradle asaambiy C7B. 80), (82, 84) mounted 
on the first and second side frame members, 
respacdvaly; 

an applicator roller (66) mounted lor rotation on 
lha oadle assambly and coipled to tha doctor 
blade aasembly for rainng contact with ink or 
coating material in the reservoir, tha appGcator 
roller baing engagablo with a printing piata (P) 
on the plate cy&ndar (32) or with a blankat (B) 
on tha blanket cylrnder (34) when the appTtcator 
head (60) is in lha operatfve position; and. 
a drive motor (62) ooupled to the appncstor 
roller for rotating the eppficator roflar. 



90 Inkin^Goating apparatus (i 0) as set forth in daim 8. 
I^E Charaaarized in that 4 

tha cradle aasembty (79, BO) has first and sec* 
ond sockets (79, 81) dtaposed on the first and 
second skje frame members respectively; and, 
tha appHcator roller (66) ts mounted for rotation go 
on the frst and second sockets. 

10. InUng/coating apparatus (1.0) as set forth in ciaim 8, 
' characterized in thai 



posed on the first and second side frame mom- 
bers, respectively; and, 

the applicator roflar (56) Is selecth^ty motnta- 
bte for nartation on either the firvt and second 
s ^ sockets or on tha Md and fourth sockets for 

applying ink or coating material to eHher tha 
plate or blanket when the applicstor head is in 
tha operztttve position. 

10 11. Inlgng/coatfng apparatus (10) as sQtforth in Claim 1, 
wherein the appHcator head (60) is charactarized 
by: 

a first cradle (78, 80) for supporting an appi'ica- 
Tff tor roller (OS) fcr angagamant with tha plata 

whan the InMng^ooating apparatus is In tha 
operative pos?fion; and 

a second crada (82, 84) for supporting an 
appficstor raOer (8^ for engagement with the 
so blankat (B) when the inidnoAmtting apparatus 

is in the oparath/e poattion. 

tSL tnMng^oMitino apparatus (10) as set forth in ciaimi, 
wherein the carrtege aasembty Is chanurterizad by: 



a si^aport arm (88, 90) having a first end por* 
tfon pvotaly coLpled to the printfng unit (8dA, 
90^ and having a second end portfon (88B, 
90^: 

a common pivot shaft (77) on which the sip- 
port arm second end porQon and the ink- 
ing/coating apparatus era pivotaUy mounted; 
and. 

malo and female latch members (loa« 106) 
coupled betMen the common pivot shaft and 
the printing unit, wtth one of the latch members 
being secured to the common ptvot shaft and 
the other latch member tselng constructad for 
attachment onto printing unK, tha latch 
merriMrs t>eing mateable In Jntedodong 
angagemert when the appQcator head (60) is 
In the oper^ihfe pocifa'on. 

13. lnMna/eoa!ir»g^9paratus(10)aS6ettorthinclslmi. 
wherein the appTtcator head (60) and the printing 
unit are characterized by: 

male and female lateh coupling members (103, 
105) mountad on the carriage oseerribV (S8) 
and on the printing unit for releasably latchbg 
the carriage assembly \n Interfocking engege* 
ment wHh the prfntlr^ unit when the applicator 
head is >n the operative positba 



the cradle assembly (78. 80), (82, 84) ^dudes 
finrt and second sockets (79, 61) dicpoeed on 
the first and second side frame merrbers, 
respectively and tNrd and fourth sod<sts dv 



s£ 14. Inking/ooatlng apparatus (10) aeseifbrth in claim 1. 
wherein the carnage essembfy (58) is character* 
ized by an elongated shank portion (68a 90B) and 
a hub portion (88A, 90A], the efongated shank pQ^ 
b'on being pivotalfy coupled to the applicator head 
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(60) and th« hub pardon bemg constructad for piv- 
otal attactimttnt onto 1h« prlneng un'rt. 

15. A rotary offset pflrt^ng pr^ss (12) having first •nd 
second prinGng units (22. 2i) and the inking/ooat- f 
Ing apparatuc (10) of dahn 1 is movab/y oouplad to 
the ffrst printing unrt (22) as eet forth in ciaim 1, 
charactertzed by: 

a dryer (112) mounted en the first printing unit ic 
adjacent the Impression cyfinder (36) of the first 
printing unh for dlecttarglng heated air onto a 
frochly printed substrsta Wiila the freahiy 
printad aubatraie Is in corttact wfth said Impres- 
sion eytindar* is 

16. A rotary offset printino press (12) as defined in 
daim 15. charaetertzfld fn that 
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impression cyirndar (36) and the bUinkat (B)- 
and. 

drying th« Ink or coaftig material on the freshly 
printed substrate before the Eubstrata Is Eubse- 
quently processed. 

19. A method tor rotary offset printing as deTned in 
daim 18, wfierein the drying etep Is charactertzed 
by. 

discharging high velodiy, heated ^r onto the 
freshly printtd/coated substrate (S) while the 
freshly pflntedfeo at flrt sUMrate is in contact 
with the imprcseion cytinder (36) of the first 
printing unh (22). 

2a A morthod for rotary offset printing as defined in 
daim IS, characterized by the steps: 



an edrador (1 12E) is dlspoeed adfacent the 
dryer for extracting hot air. moisture and vota- 
tife« from an aposixe zone (Z) between lha 
dryer and the freshly printed eubstrate, 

17. A rotary offset printing press (12) as defmed In 
daim 1 5, characterized in that: 

an intermediate tnuiafar cylindsr (40) is cou* 
pted in sheet transfer relation with the trrpres- 
slon cylinder (36) of the first printing unit (22); 
'arid, 

an intarstatlon dryer (1 U) is disposed adjacent 
the intermediate transfer cylinder for diecharg- 
tng heated air onto a freshly printad or coated 
substraie after it has been trensferred fnam the 
impression cyfirxjer of the first prlrrfing unK and 
while tt Is In contact with the interniediate trans- 
fer cyfinder (40), 

I6w A metftod for rotary offsst printing in a printing 
press (12) of the t>pe Inducfing first and second 
rotary ofteet printing units (22. 24), and using aque- 
ous or UV<urable printing ink or oocttng material in 
the operation of at least the first printfng unit char^ 
actenzed by the fodowtng steps paiformad at eaoh 
printing unit In succession; 

spot or overall coating « plate (P) with aqueous 
inK/aqueous coattng matertal or UV-curable 
InkAJV-curable coaSng rnatarlal; 
spoc and/or o^rerad coating a Uanket (B) wHh 
aqueous Ink^aqueous coating material or UV- 
curable ink or UV-cur«Ue coating matAriat; 
transferrtng the printing ink or coating material 
from the printing placte (P) to the blanket (B); 
transfemng the in)oad or coaled image fnam the 
blanket to a substrate (S) as tha substrate Is 
transferred through the nip between the 
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transfaning iha freshly printed sitetrate (S) 
from the fird printing unit (22) to an intermedi- 
aie transfer cyfmder (40); and, 
drying the freshfy prtnted substrate while it as in 
contact «^ the intermediate transfer cylinder. 

21. A method for rotary offset printing as defined 'm 
daim 18, oharactenzed by the step: 

extracting hot air. moisture and volatfles from 
an aaqxjsure zone ® above the freshly 
pdntedAcoated substrate (S) while the freshly 
prInted/coatBd substrata is m contact wfth the 
impresalon cylinder (36). 

22. A method for rotary olfset printing as defined In 
daim IS, characterized by the steps: 

applyino a primer coating of an aqueous coat* 
ing materfsi cu- UV<urab(e coating material to a 
substrate (6) h the first print3nfl unit (2?) : and, 
drying the primer coating on the sufcKtrate 
before the subatrate is processed In ^e second 
printing urvt 
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DECLARATION OF STEVE M. GARNER 

TO: The Honorable Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

SIR: 

I, Steve M. Gamer, declare on my oath the following; 

1 . "I am over twenty-one (21) years of age, have never been convicted of a felony, 
and am competent to make this testimony. I am Regional Sales Manager, South Central Region 
for Harris and Bruno (Central Office: Roseville, California). I reside at 209 Mill Creek Drive, 
Arlington, Texas 76010. My curriculum vitae is attached hereto as Exhibit A. 

2. "I was employed by Printing Research, Inc. ("PRI") from about April of 1994 
through March of 2000. From the time I came to work until January 1 997, 1 was Vice President 
of Sales for PRI, thereafter President through January 1998, and have held various other 
positions at PRI from January 1998 until my departure at the end of March, 2000, 

3. "During the second half of 1994, during my tenure as Vice President of Sales of 
PRI, John Bird reported to me as Sales Manager. It became knovm to me during the summer of 
1 994 that Williamson Printing Corporation (" WPC") was seeking to purchase a number of IR 
and UV dryers for its new Heidelberg presses, the first of which was scheduled to arrive in late 
1994. WPC's investment in a series of offset lithographic presses represented a double 



-1- 




opportunity to PRI - first to sell dryers and other after-market equipment to WPC, and second, 
to establish ourselves with Heidelberg Drucksmachinen A.G. and its American subsidiary 
Heidelberg U.S.A., Inc. as a supplier of drying systems. John Bird brought to PRI some "rack- 
back" blanket / plate coater technology, and PRI had available for sale as of mid- 1994 a linear 
rack-back coater for end-of-press application. 

4. There came a time during the fall of 1994 that John Bird came to me indicating 
that WPC w^anted for us to go with a flexographic rack-back device up front in one or more of 
the forthcoming Heidelberg presses to be installed at WPC, instead of at the end, as they had 
always previously been installed. Bird did not tell me who the inventors were of the process - 
whether they were employees of WPC or PRI employees. At this time, I don't recall being told 
about the WIMS process of WPC, which issued shortly thereafterwards on December 6, 1994 
as U.S. Pat. 5,370,976 (Jesse Williamson and others at WPC). 

5. In October of 1994, PRI ran some tests for Rexham, a packaging converter 
company in Charlotte, North Carolina. We printed some metallic gold inks for Rexham as 
samples, some of which were preprinted. These were printed using an anilox roller at the end 
of PRI's two-color •("2/c") press. We were testing the gold inks for borders for cigarette carton 
customers. We later converted their end-of-press tower coater to an anilox coater. I showed 
some of our solid gold work on cigarette carton stock to Jesse Williamson in October, 1994. 

6. PRI started in earnest the design and fabrication of an experimental "ferris wheel" 
or cantilevered, interstation "long-arm" "rack-back" device in the late fall of 1994. I recall 
blueprints of the device starting in December of 1994, with Ron Rendleman starting to make 
parts for the PRI 2/c press in December. At about that time. Bill Davis, of WPC, brought some 
CyreF^ (duPont) flexographic plates over to PRI, with a design stating, "Williamson Printing 
Corporation", wanting tests using our anilox roller end-of-press coater equipped with these 
Cyrel™ plates so that Bill could ascertain if the plates had satisfactory resolution and he could 
determine the degree of registration problems he would have with the new process - putting the 
flexography printing step first. At about this time (December 1994), Rendleman began a "short- 
arm" modification in anticipation of an installation on WPC coater tower. 
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7. In January of 1995, 1 was in Heidelberg, Germany at the Holiday Inn when Bill 
Davis came up to me, telling me something about some extraordinary results they had achieved 
at the plant of Heidelberg Drucksmachinen A.G. demonstrating a flexography step first 
compared to the older way that they had done it (WIMS), for some Rolex advertisements. I was 
encouraged by this, but would not know until March 20, 1995 when I saw some tests run at 
Williamson Printing Corporation how this would perform with PRI anilox coater. 

8. In late February 1995, PRI installed our ''short-arm" "rack-back" device on one 
of the coater towers, a new Heidelberg press at WPC, On or about March 20, 1995, 1 saw some 
tests run simulating the new process of WPC using the "short-arm" PRI pilot device concerning 
a middle-age advertisement - involving the Crusader, as I recall - using a flexographic step 
followed by multiple lithographic steps. Bill Davis and Jim Johnson were in control, giving 
directions to subordinates concerning the use of flexographic plates, flexographic inks and the 
negatives. 

9. At no time during 1994, 1995, 1996 or 1997 did I ever hear Howard DeMoore, 
John Bird, Ron Rendleman, or anyone else at PRI ever indicate that the process of using a 
flexographic step prior to offset lithography was a PRI process or that they invented such a 
process, or any one of them invented such a process. After becoming aware of the Williamson's 
WIMS (*976) process, there was never a doubt in my mind that the process of using a 
flexographic step first originated at WPC. PRI did, however, after DRUPA 95 (starting May 5, 
1 995), demonstrate to several clients the feasibility of applying a flexographic material as a first 
down with the idea of overprinting litho in-line. This, of course, could only be demonstrated as 
multiple passes since PRI had only a 2/c press. 

10. In April of 1995, after installation of the experimental pilot "short-arm" device 
at Williamson, PRI ordered from a local printer — Buchanan Lithographies, as I recall - some 
brochures conceming a proposed interstation "ferris wheel" or cantilevered "rack-back". 
Williamson had committed orally to us in February of 1 995 to purchase at least one interstation 
"rack-back" which was currently in design along with the "short-arm", cantilevered device. PRI 
obtained, as I recall, a firm commitment to go ahead with the construction of the device in May 
1995. I recall that as of the DRUPA conference at the start of May 1995, apart from the short- 
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arm device made for WPC, all we had was our brochures, a few parts made by Rendleman for 
the "long-arm" device for the forthcoming PRI interstation press to be installed at WPC and 
some blueprints. By late August 1 995, we had something ready to sell to Williamson in the form 
of an interstation unit. The normal gestation time to make such a device would be 90-1 10 days. 
I do not recall seeing anything in writing or otherwise at PRI conceming the "long-arm" 
proposed interstation device prior to December 1 994, — no invention records, no memoranda, 
no notebooks, no emails, no designs, no blueprints, no advertisements and no parts. Again, prior 
to DRUPA 95 (May 5, 1995), all we had was Williamson's commitment to go forward with the 
interstation design and the "short-arm", end-of-press device installed at WPC. To the best of my 
knowledge, the first time the process taught by Davis- Williamson (U.S. Pat. 5,630,363) was ever 
actually reduced to practice in this country was performed by Williamson Printing Corporation 
at their facility in Dallas shortly after the installation of our first "long-arm" device in late August 
or early September, 1 995. Prior to that time, the process had only, to the best of my knowledge, 
been simulated (multiple passes with the flexography step first) by Williamson Printing 
Corporation in this country in March 1995 (the Brian Liester "Crusaders" poster) and perhaps 
in Germany in January 1995, but not by PRI because of the limitations of our 2/c press unit. 

11. The Buchanan printed brochures in late April 1995 for DRUPA were very 
memorable. They were not printed using a flexography step first. They were printed to be 
available for distribution at the DRUPA Show in Germany scheduled to start May 5, 1995. PRI 
filed its patent application directed to a ferris wheel/cantilevered device on May 4, 1995, to 
protect the company's patent rights. At the DRUPA Show in Germany, I recall we had a non- 
working model of the proposed "ferris wheel" or cantilevered, "long-armed" device on the first 
unit of a mock-up 2/c press. 

12. During late 1 998, 1 became involved with a potential sale of a cantilevered "long- 
armed" device to Hallmark Company. Hallmark knew about the WIMS patent, U.S. Pat. 
5,370,976. Hallmark's attorneys found U.S. Pat. 5,630,363 to Davis and Williamson and 
brought it to PRI's attention. I am not aware of any attempt on the part of Hallmark or PRI to 
approach Williamson to purchase a license to the '363 patent for Hallmark to use the '363 
process. Howard DeMoore, who owns PRI and is in control of PRI, made a decision not to pay 
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WPC for a license on the grounds, as I understood at the time, that he had been involved in 1 994 
through 1 995 in the design of the cantilevered "rack-back" device to be used in that process ~ 
in DeMoore's words, he "enabled" them to use the process and on that basis, he reasoned he 
should not have to pay WPC any money. 

The undersigned Declarant stated further that all statements made herein of Declarant's 
own knowledge are true, and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are pimishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code. 




Steve M. Gamer 




s 



STEVE MART GARNER 
209 Mill Creek Drive 
Arlington, Texas 76010 
(817)26S-8375 



EDUCATION: UNIVERSITY OF TEXAS AT ARLINGTON 
B.S.. Mechanical Engineering (Minor: Chemistry) 

MILITARY: U.S. COAST GUARD (Enlisted), Honorable Discharge 
BUSINESS EXPERIENCE: 

1994 - Prfesent PRINTING RESEARCH, INC., Dallas TX 

$12,000,000 company producing custom designed accelerated drying systems, i.e., infrared, 
uhrax'iolet, forctd hot air, for ihe prinmg and convening industry. Company 5 original product 
wm an innoyativa anti-marking system (Super Blue) still utilized on many sheet fed litko pre:>i>cs 



'98-Pt*es 



'97 -'9$ 



'94 - '9( 



1^9^0-1994 



1986 - 199d 



Sales Director - OEM Accounts 

Promote sale of capital equipment to the commercial sheet fed aiid flexo corrugated printer 
mauiifacturers. Obtain vendor certifKation for companies' products with major OEM accounts. 

President, COO 

Assumed President position - duties rciniiincd same. 
Executive Vice President, Operations 

Assumed overall operational responsibiliiics with the objective of developing the organisation 
infrastructure to support the growing capital product line. This involved physical plant 
expansion and teclinical staffing for engineering, manufacmring and R&D. Continued to 
oversee the company's marketing programs. 

Vice President, Sales & Marketing 

Directed the efforts of the domestic (US and Canada) direct sales group consisting of National 
Salei Manager, Product Manager, and five regional sales personnel during the expansion of the 
product line to include capital equipment sales. Responsible for coordiniiting ihe activities of ihc 
international dealer network in the continuing marketing of the original Super Blue product and 
the introdxtciion of a new generation product improvement to major OEM's. Oversaw rhc 
advenising and trade show activities. 

SUN GRAPHIC TECHNOLOGIES, Fort Worth TX 

U.S. Subsidiary corporation for a Japanese publishing organization. Established in 1990 wiih 
The primary objectives of developing, designing and marketing new techiology spaciftcally tor 
the Graphic Art Industry. 

Vice President 

Responsibilities included directing efforts of 10 engineers and technicians in the development 
and testing of new products for the improvement of printing quality with decreased 
environmental impact. Developed marketing programs for the sale and distrihutjon^of proven 
products into the domestic and international marketplace. Three patents issued-for temperarm c 
control systems for offset printing presses. 

EPIC PRODUCTS CORPORATION, Dallas TX ^ 

58,000.000 company involved in the design, manufactttrejind marketing af custom desmcd 
equipment far (he printing and converting market. y 



1986 



" Vice Presid^^ Sales & Marketing 
Duties involved the direct sale of all products in the U,S. as well as overseeing and coordinating 
activities of international dealers in both Japan and Europe. Clients were printing and puh!»$hiiig 
companies as well as OEM accounts. Sales revenues increased an average of 20% per ^cdr 
during tenure, 

Steve Mart Garner Page 2 



1973 - 1985 



•73 - ni 



CONSOLIDATED ENGRAVERS CORPORATION, Charlotte NC 

S25, 000, 000 company serving the converting, packaging and texiile industries in the production 
of engraved cylinders for printing, coating and embossing. 

Genera! Manager, Southwest Plant, Lancaster TX 

Responsibilities included regional sales activity' and plant production Facilit>- >idfT'cd 2.^ 
personnel involved m engraving, iniinufacturing and clectroplaring of aniiox rollers used in the 
converting industry. Clients included major packaging operations in the corrugated, paperboard. 
film and foil industries. 

DAHLGREN INTERNATIONAL, Dallas TX 

$25,000,000 company mamfccturing custom designed equipment for printing and papt^r 
converting industry. 

General Manager -Europe 

Responsible for the parent company's European operations, which included a sales-service 
oHke in Brussels. Belgium and a manufacturing subsidiary in Augsburg, West Germany The 
markets served by this operation included printing and publishing companies as well as the 
major OEMs producing equipment for worldwide distribution. 

Vice-Fresidcni - Product D.eveiopment 

Responsibi lilies included management of all engineering groups, i.e., design ennineenng, 
production engjLneering and manufacturing engineering. In addition, coordinated activliics 
related to the evaluation, design and resting of new products. 

Vice-President - Sales 

Responsible for company total sales activities, which included five domestic regional sales 
managers, OEM sales, converting equipment sales, sales-service offices in Europe and Japan. 
Participated in the development and implementation of marketing plans for all company 
products, including budgets, projections, forecasts, dealer training, advertising and ti'ade shovv 
participation. 

International Marketing Manager 

Coordinated sales and marketing activities for company's European Branch office in Brusi-cls. 
Belgium. In 1975, assumed full managerial responsibility for office, including P & L, Technical 
Support Staff, and Sales/Marketing expansion. Set up Dealer/Distribution Program in major 
European countries. During this time, the European branch grew to produce from less than 10% 
to over 50% of company's total revenue. 



